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Report of Inspection of 


A PERMANENT CULVERT 








An Armco Culvert in ‘“The Land of the Sky.” 


Recently installed on the State Road over Grandfather Mountain, Second 


highest peak east of the Rockies. Located between Blowing Rock and 
Linville, North Carolina. 


The culvert projects over the edge of the road about 14 feet, spilling the 
water far down the mountain side. This could not be done with any other 


kind of culvert pipe. Corrugated Culverts have the greatest strength and 
elasticity. 


THE DIXIE CULVERT & METAL COMPANY 


ATLANTA, GEORGIA 


J. G. Batpwin, W. H. McNEILL, 
ASHEVILLE, N. C. LAKEVIEW, N. C. 
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Chimney Rock Highway Reconstructed 


By @ahs NILES: Resident Engineer 


N ORDER to appreciate the work involved in 
Rey the construction of a hard surfaced road over this 
link in the Charlotte-Asheville Highway, one should be 
familiar with the locality. This road begins in ‘‘The 
Chimney Rock Country’’ at the Rutherford-Henderson 
County Line and goes into the ‘‘Hickory Nut Gap 
Country,’’ to the Henderson-Buncombe County Line It 
is essentially a tourist section as the land is so moun- 
tainous and rocky that farming is not an industry but 
a necessary evil to the people. The mountaineers of 
this region raise a little wheat, rye, corn, and enough 
eattle and hogs for their own subsistence only. 
Some of the corn is used for bread but it is said 
there are other ways of consuming corn in these 
mountains. During the summer months tourists visit 
this section of Western North Carolina in large 
numbers and leave enough wealth to make it pos- 
sible for the local people to exist the rest of the year. 
Nearly every cabin is a boarding house of more or less 
pretension. The country offers various amusements to 
tourists, such as: fishing for rainbow trout, swimming 
in cold mountain streams, mountain climbing, camping, 
killine rattlesnakes, etc.,,and a great many people come 
here from the states south of us. 


As to the road project itself it has a rather interesting 
history. The people here tell that twice before has it 
been built by the State. In 1916, a great portion of it 
was washed away by a terrible flood. In 1917 it was re- 
built by convict labor as Federal Aid Project No. 2, with 
Mr. Wythe M. Peyton (lately District Engineer in the 
Ninth District) as Resident Engineer. At that time 
about sixty convicts were worked for two years or there- 
abouts constructing the road and wooden bridges. There 
was little money to spend so the alignment followed the 
Hickory Nut Creek rather religiously to save grading 
cost. That road is now very badly worn out and is 
being rebuilt as a waterbound macadam road with rein- 
forced concrete bridges. The roadway will be twenty- 
six feet wide with eighteen feet of pavement. There wiil 
be four bridges two of which will be single spans of thirty 
and forty feet respectively. One of the others will be 
four spans of forty feet each while the fourth will be 


CC ZEZE£_— 


two arch spans of about one hundred feet each. The 
latter bridge has not yet been designed or let. These . 
bridges will carry a roadway twenty feet wide paved the 
entire width. 

Mr. J. B. Ross, Jr., of Pickens, 8. C., has the contract 
for the roadway grading, pipe culverts, and paving. His 
contract was signed June 2, 1923, and work commenced 
immediately. 

Mr. R. C. Stevens of Asheville, N. C. has the contract 
for the bridges and box culverts. His contract was 
signed June 7, 1923, and on July first one culvert had 
been completed. 

The work is of very heavy mountainous type. There 
are: sheer cliffs twenty-five to seventy-five feet high with 
which to deal. Whenever possible they are being avoided 
but some of them will have to be blasted away. In 
places the location is perilously hung between precipices 
and Hickory Nut Creek which is from fifty to one hun- 
dred feet lower than the road. These features coffer con- 
tinuous problems and makes the work very interesting 
from an engineering standpoint. 

The new road will not follow the old alignment en- 
tirely.. It shortens the distance between Chimney Rock 
and Hickory Nut Gap considerably and straightens the 
worst of the curves. Even then there will be tvo places 
where the road winds back upon itself as it climbs so 
that the road will be visible three times down the moun 
tain from the upper level. 

The estimated cost of the roadway and bridges is 
$255,602.50. It is a safe wager that this estimate will 
be exceeded, however. 

Some benefits to accrue after this project is completed 
are: quicker motor communication between Asheville 
and Charlotte, easier transportation for crops and there- 
fore, more crops, more tourists to fleece, more children tn 
be able to go to school and to better schools, more pleas 
ures for the mountain people now shut in away from the 
towns, more inter-communication between the people of 
Western North Carolina and the Piedmont and Coastal 
portions. The added business brought this section of 
America’s Playground will pay the eost of the road 
building in a few years . 
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Central Highway z# Davidson County 
Under Construction 


ed 525 is that portion of the central High- . 
NS 


way which extends from the Yadkin River to the 
city of Lexington, a distance of 10.24 miles. Bids for 
this project were opened on November 18, 1921; the con- 
tract for the roadway was awarded to Elliot & Sons for 
Standard Topeka Type pavement on December 16, 
1921, and the contract for 
structures to Austin Bridge 
Company on December 6, 1921. 

Grading was started by the 
former on December 23, 1921, 
and the pouring of concrete 
_ base on May 12, 1922. A stone 
quarry was opened at the sou- 
thern end of the project on the 
bank of the Yadkin River, 
thus enabling crushed stone to 
be loaded directly into ears 
on a siding of the Southern 
Railroad and transported to a siding near Lexing- 
ton for the pouring of base on the half of the 
project adjacent to Lexington. The other half was 
poured by direct haul with the trueks from the 
quarry to the concrete mixer. Approximately 80% 
of the base was poured with stone from this quarry 
and the remaining 20% was purchased from commercial 
quarries. Local sand was used, such pits furnishing 
about 75% of the amount required, 
and the remaining 25% was purchased 
from commercial pits. 

Equipment for pouring of base con- 
sisted of Hetzel Forms, Multi-Foote 
Mixer (21 EM Type), Buffalo Pitts 
Steam Roller, and various types of 
trucks which hauled concrete materials 
from central proportioning plant direct 
to the mixer, each truck hauling one 
or more 4-bag batches for a 1: 21%: 
5 mix. Pouring of base was completed 
on May 17, 1923. The material com- 
posing the subgrade on this project 
is generally a red clay, consequently 
gets too muddy for pouring with a 
sight rain fall and dries out slowly, 
thus necessitating more than the aver- 
age amount of lost time. 

The Topeka surfacing was sublet 
to the Harlee-Thrasher Construction Company and 
work was begun on November 16, 1922 and carried 
on expeditiously and satisfactorily until its com- 
pletion on May 26, 1923. By the use of two rollers 
the laying of asphalt surfacing was permitted during 
the winter months. A new 1,200 yard capacity Cummer 





i plant had previously been set up by the road contractor 





Bripce Over SWEARING CREEK—PpROJECT 525 





ScENE ON PROJECT 528 


at a point about one mile from the city of Lexington, 
and the surface course was laid from this plant. 

The contractor is at present employed in building 
shoulders, digging drainage ditches, and doing other mis- 
cellaneous work in order to complete his contract which 
should require about two months from the present date. 

The work on structures on 
this project was started on 
January 3, 1922, and was com- 
pleted on May 1, 1923. The 
contract consisted of three 
‘‘Reinforced Concrete Deck 
Girder’’ type bridges at ap- 
proximate stations 160, 274, 
and 407, these structures re- 
placing I Beam Spans, a total 
of 13 spans both 35 and 40 


On the first structure un- 
usual circumstances were experienced with the foun- 
dations as all piers and one abutment are sup- 
ported by a pile foundation while the other abut- 
ment is supported by both pile and rock. The 
main wall of this abutment rests on rock at about 
3 feet below elevation shown on the plans. Drilling 
showed the rock to drop almost vertically downward -at 


approximately the break in the wings with the main 


wall. Piles were then driven to a pen- 
etration of 13’ 0” apparently resting 
on rock. The same strata again ap- 
pears in the bed of the stream, when 
10’ away piles were driven to a depth 
of 20’. Foundations gave compara- 
tively little trouble; considerable run- 
ning sand was encountered on a num- 
ber of piers but the contractor handled 
this to the entire satisfaction of the 
Engineer in charge. 
One feature of the entire project 
was the consistency, mixing, and plac- 
ing of the concrete. The quality of 
the conerete placed by the contractor 
was all that could be desired. 
The black top surfacing of the road- 
way was continued across the bridges 
giving them a smooth even riding sur- 
face. 
The strike of the shopmen on the _ railroads 
throughout the country occasioned about two months 


delay to the contractor on both roadway and struc- 


tures on this project due to the shortage of material 
aside from this loss of time another factor was loss of 
organization. 


(Continued on page 15) 





feet for a distance of 522 feet. - 











There are, however, two banked curves on Project 544 
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Road Work zz Hoke County 


By L. D. Hicks, Resident Engineer 


ates County is situated in the southern part of 
wy North Carolina, a short distance west of Fayette- 
ville, one of the oldest cities in the State. It is bounded 
on the north by Moore and Harnett counties, on the 
east by Cumberland county, on the south by Robeson 
county and on the west by Scotland county. 

Hoke county is divided into two distinct physiogra- 
phie divisions, known as the Sand-hills and the Flat- 
woods. The Sand-hills, the northern section of the 
county, is a rolling country of sand, long-leaf pine and 
“‘black-jack’’ oaks. The Flatwoods, the southern see- 
tion of the county, is a low, slightly rolling, swampy 
region. In this section lie Projects 544, 545, and 546. 

Project 544 consists of 10.3 miles of sand-clay road 
running almost due south from Raeford to the Robeson 
county line, and there joining Project 391. This Pro- 
ject, No. 544, is on route No. 70, which runs from the 
Virginia State Line to Lumberton. . The road runs 


through some very 


low, flat, swampy 
country, necessitat- 
ing much borrow. 

Project 545 con- 
sists of 9.1 miles of 
sand-clay road run- 
ning almost due 
west from Raeford 
to. the. Scotland 
county line, and 
there joins’ the 
Sixth District. 
This road is part 
of route No. 24 
which crosses route 
No. 70 at: the be- 








one occurs on Project 545. There are ten curves on 
Project 544, three occurring within a half of a mile 
of one another, and only six curves and one deflection 
oceur on Project 545. Deviation from a straight line 
is only resorted to when a large swamp area is to be 
missed, or when it is desirable to cross a stream at right 
angles. 

Since the alignment through this territory is good, 
it is evident that the grades too, are long and easy. 
On Project 544 there is one level grade one half a mile 
long, running through a long bay which is covered 
with water during the wet seasons of the year. The 
road through this place is built on an average of a one 
and one-half foot fill. The longest grade on Project 
No. 545 is a 0.83% grade for a distance of 3,000 feet. 
Thiseteo,is" om 2atil, 

Drainage in this swampy country is one of the 
most important factors in the construction of a good 
road. Larger 
openings for drain- 
age structures are 
required than what 
the average engi- 
neer would  esti- 
mate on first sight, 
and the opening 
necessary will de- 
ceive him some- 
times even after 
he has figured the 
area to be drained. 
In severa lin- 
stances on both of 
the sand-clay Pro- 











ginning of Pro- 
ject No. 544. 
This Project is also in the Flatwoods, but runs through 
a more rolling territory. 

Project No. 546 consists of a Sheet Asphalt pavement, 
70 feet wide and about one-half of a mile long, run- 
ning through Main Street in Raeford, the county seat 
of Hoke county. This project is really work of the state 
and city combined, the state paying for 18 feet of the 
pavement through the center of the street. This Pro- 


ject is also a part of route No. 70, and joins Project 


No. 544. 


Situated as they are in the low, gently rolling see- 
tion of the Flatwoods, these Projects could have very 
good alignment. On Project 544 there is one tangent 
four miles long, the remaining tangents ranging up to 
two miles in length. Project 545 too, has some very 
long tangents, the longest being about three miles long. 

Whenever curves occur they are usually long easy 
ones, so slight in degree that banking is unnecessary. 


2. 





a 


Ae SHEET ASPHALT IN TOWN 


sinstead of a pipe. 





jects it was neces- 
sary for the resi- 
dent engineer to 
change the sizes of pipe, and in one instance on each 
of the projects, it was necessary to put in a box culvert 
During the dry summer months the 
streams in many instances dry completely up, while 
in the extreme wet season of winter and spring, they 
turn into small creeks, draining some large bay or bays 
sometimes miles away. 

These bays, occurring as they do sometimes, away 
from the road will back water up on it and cause 
trouble. In a few instances long ditches are necessary 
to preserve the road from this danger. One instance 
of this in particular occurred last winter on Project 
545 when one of these bays began to back up into the 
road, making it necessary to dig a ditch at once to 
save that portion of the road. The shortest possible 
ditch to drain this bay had to be 1,500 feet long. In 
a few instances where a pipe was installed beneath the 
road long outlet. ditches ranging from a few yards to 
900 feet, were necessary to drain the pipe. 


% RT DEL 


or Rarrorp—PrRovect 546 









6 Nortu Caroiina Highway BuLietin 





iSoth.Gree 


= His nein Duleim 





PUBLISHED MONTHLY BY 
NORTH CAROLINA STATE HIGHWAY COMMISSION 
RALEIGH, NoRTH CAROLINA 


COMMISSION 
FRANKUPAGE, (Chairmane.. ancenaceie en ae tee Raleigh 
J Hl. CAMERON. 3 5's sisivee aia ie t's encore aiele eee eee one ce TS Kinston 
J; G."STIKELMATHER. © cies cle.cs)s ee eee cee Asheville 
Wii An HART, op ettieweles cele eis cine Cae Eee Tarboro 
WA. MoGmer. 2544.25 nce bee a cn oe Ln ec 
JOHN: SERUNT -HUGL2 1 om cms a etere «cater ite craleremsister CIEEe ere Durham 
J.) HL WOOD COX 's's .'2 Wis css cllgetere sieves Bioteneta re terelere ethene een High Point 
WtCe. WOGKENSON: caus chapeernicte aie east eke eee eet eee Charlotte 
As iS. CHANG 2:55. io is 5 eis oeeaiene cc 2) eee Re cranes Winston-Salem 
AY. ML: KOISTLER 2\5%—.< Sie o's eteisvatsus ce eisveieteitehemtcteds oeiate siete Morganton 
Cras. M. UpHAm, State Highway Engineer.........+-. Raleigh 


Address all communications in regard to BuLLETIN to the 
Editor, Box 1140, Raleigh, N. C. 


This BULLETIN will be sent gratis to any State or county 
official, contractor, newspaper, trade publication, library, or 
other person interested in the improvement of roads and in 
the work of the Commission. Advertising rates may be ob- 
tained on application. 





Volume IV August, 1923 Number 6 
Table of Contents 

PAGE 

Chimney Rock Highway Reconstructed_____-_-_-~-- 3 


Central Highway in Davidson County under 


Goustruction. 222 2 eee eee +4 
Road . Workin Hoke County 2 = See ee 5) 
Wditorial, 22004 20 eS Se eee gee oe 6 
Tennessee Governor Inspects N. C. Roads___-_____ i 
Project No. 272 Opens Trucking Section__________ 8 
Hyde County Highway Opens Rich Country______ 9 
Construction of Monolithic Culverts.__._..__________ 10 
Highway Ordinances Passed by Commission______~ 11 
Status of State Work in North Carolina_________- 16 
Some Automobile Statisties...2....4-_.-__-__ ey ea Y 
Advertisements, s:2e0 uate: 2 eine oe ee 22 





Editorial 


Bids will be asked on thirteen projects on the 29th 
of the current month. A number of projects on the 


list were carried over from previous lettings. 


Mr. Thos. H. McDonald, Chief of the Bureau of Publie 
Roads was in the State last month and after an inspection 
trip expressed himself as being highly pleased with the 


progress made. 





July was an unusually good month for grade crossing 
accidents, thirty-five deaths being mentioned in one 
issue of a State paper. There is a ‘‘Stop’”’ law in this 
State but. without the use a some common sense by 


auto drivers it will avail nothing. 


The scene on the cover this month is another reason 
why North Carolinians should ‘‘see North Carolina 
first.’? The western section of the State is full of 
such scenes as this and beautiful mountain scenery. 


The Editor will be very glad to furnish routings and 


maps free of charge to those desiring to make a trip to. 


the mountains. 


Figures recently compiled show that on July 1, 1919 
there were under construction and completed 20 projects 
totalling 132.25 miles of roadway and costing approxi- 
mately $1,152,268.86 while on July 1, 1923 there were 


440 projects totalling 3,266.31 miles of road and costing © 


in round figures $58,601,000, 1,327 miles of the latter 


mileage being paved roads. 


ts 
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Tennessee Governor Inspects N. C. Roads 


ORTH Carolina was honored last month by a visit 
7 from Governor Austin Peay, chief executive of our 
sister state, Tennessee, who spent several days on an 





inspection trip of North Carolina’s highway system 


and the organization and methods of the State Highway 
Commission. ‘Tennessee is endeavoring to put over a 
bond issue of $75,000,000 for the purpose of building 
and maintaining an up- 
to-date system of roads 
but prior to the elec- 
tion of Governor Peay 
roadwork was hopeless- 
ly mixed with politics, 
a combination which 
never has and never 
will prove anything but 
a failure. The first act 
of the present executive 
was to begin to straight- 
en out the muddle that 
had existed for so long. 
The State Highway 
Commission was 
abolished and in _ its 


place a State High- 
way Commissioner who 
knew roads but not 
ee GOVERNOR PEAY Buys GAS IN 
porece. WAKE CoUNTY 


The Governor and his 

party were met at Hot Springs, near the Tennessee line 
by a party headed by the State Highway Commissioner 
‘who acted as pilot on the trip throughout the State. 
The roads in the vicinity of Asheville were inspected 
by the party after which the trip was continued by 
way of Rutherfordton, Bessemer City and Gastonia to 
Charlotte where the party spent the night of July 8th. 
The following day a trip was 
made to Greensboro, via High 
Point, where a sidetrip was 
made to the famous Guilford 
Battle Ground. Thence the 
party drove to Durham and to 
Chapel Hill where the Gover- 
nor was shown over the Uni- 
versity campus, after which 
the party continued to Raleigh 
for the night. 

In spite of the beautiful 
scenery and the _ excellent 
roads which were enjoyed 
from the mountains to the capital, the chief interest of 
the Governor seemed to be in the State Highway Com- 
mission building where he was shown the various de- 
partments where different branches of highway work are 
earried on. The Governor took a deep interest in every- 
thing, which was evidenced by numbers of questions. 


While in Raleigh the Governor and his party were 








WATCHING OPERATIONS OF CoRE DRILL 


shown through the Hall of History, the State Capitol, 
and the State Prison and following a brief visit to Wake 
Forest left July 11th, on the return trip. 

During his brief visit to the State, Governor Peay 
conferred with officials of the North and South Carolina 
Commissions with a view to connecting up the systems 
of the three states. The proposed road system of Ten- 
nessee embraces approxi- 
mately 4,100 miles upon 
which it is expected to 
spend the proposed bond 
issue of $75,000,000. 
Tennesse has some good 
roads already but has 
not a unified system. 
The State is now work- 
ing on a county aid 
system under which the 
State gets one-half of 
the automobile and gaso- 
line tax while the re- 
mainder is divided 
among the ninety-five 
counties of the State. 
Federal Aid funds are 
matched one-sixth from 
State funds, one-third 
from county funds and 
the balance from Fed- 


GOVERNOR AND Mrs. PEAY ON 
STATE LINE 


eral Aid. 

The party consisted of Governor Austin Peay, Mrs. 
Peay, and Austin Peay, Jr., P. M. Estes, President of 
the Tennessee Good Roads Association and Mrs. Estes; 
Mr. Crossling, State Highway Commissioner ; Neil Bass, 
Assistant State Highway Engineer ; F. W. Webster, Divi- 
sion Engineer; R. L. Thornton, Federal Engineer; 
Cowan Rodgers, Vice-President 
Tennessee Good Roads Associa- 
tion; R. D. Hanlon, Secretary 
Knoxville Auto Club; Charles 
O. Hearon, editor Spartanburg 
Herald; A. B. Langley, (both 
members of the South Caro- 


line Highway Commission), 
Myran T. Nailling, former 
Seeretary Tennessee Good 


-Roads Association; Thos. H. 
MeDonald, Chief of the Bu- 
reaus of Public Roads; and 
S. F. Beatty, Vice-President 
Austin-Western Road Machinery Co. 


The first automobile was built and tested fifty years 
before the first railroad track was laid. Captain Nicholas 
J. Guinot, in 1769, is credited with having constructed 
the first motor-propelled road vehicle that actually ran. 
Steam was the power. 
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Project No. 272 Opens ‘Trucking Section 


By F. C. Sairu, Resident Engineer 


ROJECT 272 begins at a point 9 miles from Clin- 





easterly direction, by way of Delway and Harrel’s 
Store, to the Pender County line. A distance of 16.47 
miles. 

The contract for this project only calls for the grading, 
drainage and waterways, however, the contract for 
the hard surface, which is to be sand asphalt, was 
called for on February 1, 1923. A satisfactory bid was 
not received and it was not let, but is to be built by 
the Highway Commission at an early date. 

The territory traversed by this road is one of the 
least developed sections of Sampson County. On a 
whole it is a very level strip of land, therefore, 
making drainage of chief consideration. At times 
it is very difficult to find fall enough to drain 
water from the culverts; in some cases it is necessary to 
go from 1,800 to 2,500 feet from the 
road, at which point we can only spill 
the water over the land. There are 
long sections which are so near level 
that it is necessary to dig the fall in 
the ground. In instances like this a 
ditch is dug on each side of the road, 
making center line of the ditch 25 feet 
from center line of the road. At the 
beginning of such ditches the depth 
is usually from one and one-half to 
two feet deep, with one foot bottom. 
As the distance and volume of water 
increases the bottom is widened, always 
cutting the side slope one-half to one. 
The amount of ditching that has been 
required on this project was foreseen, 
however, and was provided for in the 
preliminary estimate, as ditching enough was allowed to 
construct a ditch 3 feet deep the entire length of the 
project. 

At station 990, what is locally termed ‘‘Harvel’s Bay’’ 
was encountered. This land was no lower than the 
average along this section, but was so fertile that the 
gallberry, huckleberry, myrtle and fetter bushes had 
grown in such masses that it was found necessary to 
take these up by the roots for a distance of 1,600 feet. 


This small stretch required more labor per yardage 


than any similar section on this project. After taking 
up this mass of roots it was impossible for a team to 
walk on the mucky bottom, we then had to bring the 
wheelers to the edge of the fill, and keep a snatch 
‘team on the side to dump and pull the team out of 
the muck. There were times when the snatch team and 


ee 





TYPE OF DRAINAGE-DITCH ON 
ProgEect 272 


Pe 


the wheeler team were all down, and it was necessary 
to bring the snatch team from the borrow pit to get 
them out. 

The water ways on this project consist of 19 pipe 
lines, 41 culverts, ranging from 2x2 to 12x8, and one 
bridge, consisting of eight 40 foot spans of reinforced 
concrete with deck girder. This bridge spans six runs 
at the point known as ‘‘Taylor’s Bridge.’”’ At first 
sight this bridge might appear to be an excess of what 
is actually needed. On investigation, however, the fall 
of the river was found to be such that it brings the 
water to this point very quickly after a rain fall, so 
much so that it has been known to overflow its banks 
to a depth of 4 feet. The grade of this road having 
been raised, it was deemed necessary to construct a 
bridge of these dimensions. 

The greater part of the material for these structures 
had to be brought by rail, the nearest railroad station 
being Clinton, a distance of 12 miles 
from site of bridge. The sand, however, 
was obtained locally, and was pumped 
from the river bed by means of a lo- 
eally constructed. centrifugal pump, 
directly connected to an old Maxwell 
automobile engine. 

The advantages of this road, when 
completed, will be readily seen when 
its location is taken into consideration. 
It connects with an improved top soil 
road to Clinton, which comes under 
project 275 to be hard surfaced, and 
also connects with an improved top 
soil road on the south, leading to Wil- 
mington. The nearest railroad station 
to any point on this project is seven 
miles, while the best trucking markets 
range from 11 to 15 miles. 





This section of Sampson County is especially adapted 
to strawberries, and one of its natural resources is the 
huekleberry, better known as ‘‘Sampson Blues.’’ They 
The 
price ranges upward of $10 per crate, and has not fallen © 
below $5 this year. Anyone having had any experience: 
with berries knows the importance of having a good road 
to transport them over. 


erow wild, and are very prolific in this section. 


Traversing such a sparsely settled and undeveloped 
section of the county, Project No. 272 is expected to 
do more than any other one thing for the development 
and improvement of this section of Sampson County, 
and we hope ere long to have route 60 so that it will 


be the main thoroughfare to Wilmington. 














-way thus constructed. 


/ 
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Hyde County Highway Opens Rich Country 


(les development of Hyde County into one of the 


my leading grain and cotton producing counties of - 


Eastern North Carolina, has been for some. time ma- 
terially deferred through the lack of sufficient drain- 
Now that Mattamuskeet 
Lake and other large districts are being drained it 


Seems only natural that the State Highway Commis- 
sion should have under- 


age and substantial highways. 


be started upon the completion of the present grading 
contract, and pending favorable bids. 

The structures on this project were let to Porter and 
Peck, Contractors of Greenville, N. C., and consisted 
of ten reinforced concrete box culverts placed at im- 
portant drainage crossings. These structures have al- 


ready been constructed and accepted. 
From Rose Bay village 





taken the construction of 
a through Highway which 
will extend for a distance 
of 19 miles, from the 
County Seat, Swanquarter, 
to the Beaufort County 
line at Leechville. 

The section from Rose 
Bay to Swanquarter was 
let as Project 151 and con- 
struction begun in Janu- 


ata 





to Brick House Fork, the 
roadway is classified as 
Project 151 Extension. 
This Project as well as 
well as Project 151 was 
awarded to C. W. Lacey, 
Contractor, Wilmington, 
N. C., and extends for 3.62 
miles from Rose Bay vil- 
lage toward Leechville, and 
connecting with Project 
152. 








ary, 1922. It was origin- 
ally intended that this 
stretch of 4.38 miles should 
be elevated for about 5 feet above the average ground 
surface so as to take care of traffic even during the high- 
est flood levels. Later it was found more advisable to 
materially lower the grade and at regular intervals, 
sumps, were introduced to provide an outlet over the 
road for flood water which would otherwise be im- 
pounded, causing inundation of the adjoiming farms. 

Parallel side ditches were excavated by dragline to 


“BOULEVARD” SECTION ON 


provide borrow material 
for the roadway fill. This 
type of roadway is still 
open to improvement and 
research, however it has 
certainly proven its value 
as a drainage factor in 
swampy country, which is 
being proven by a noticed 
increase in the yields of 
farms adjoining the high- 





Progect 151—Roapw.ay 
MACHINED 





NOT YET Excavation is practically 
completed for one mile, be- 
ginning at Rose Bay Creek and extending toward Rose 
Bay village. 

The structures on this project were awarded to O. A. 
Mann & Co., of LaGrange, Ga., and consist of nine re- 
inforeed concrete box culverts, and a seven span (treat- 
ed) timber bridge, over Rose Bay Creek. A double 
12x4 RC box culvert has been substituted for an origi- 
nally planned 35 foot through girder concrete bridge 
over the Drainage District 
canal at Rose Bay village ; 
the reason being the elim- 
ination of an extra high 
fill through the _ village. 
Many of the culverts were 
built on quicksand found- 
ations. It has been found 
that after striking the sand 
strata excavation was al- 
most impossible. This 
difficulty was overcome 
economically by letting the 





The present constructed 
roadway offers an excellent 
travel medium for summer 
and dry weather traffic, but continued heavy rains 
in the winter season prove very detrimental to the fine 
sandy loam of which the road in main is constructed. 
With an idea of suppressing this condition, and of pro- 
viding a roadway that could be traveled with com- 
fort the ‘‘Year Round,’’ the State Highway Commis- 
sioner has prepared this project for letting as a hard 
surfaced highway, which improvement will probably 


ScengE ON Progect SHOWING DRAINAGE CANAL—ROADWAY 
INCOMPLETE 


sand settle for several 
days without disturbance; 
the bottoms of the footing 
forms then being floored with rough board. 

It has been said that Hyde County is like a jug, 
this similarity being applicable to inter-county travel 
possibility, and all such traffic is carried over the one 
and only route by State Highway No. 91. An im- 
proved location of this road connecting Project 151 





(Continued on page 22) 
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Construction of Monolithic Culverts 


By I. H. Boaes anv C. L. Tinpat1, Resident Engineers 


ORTIONS of Projects No. 200 and No. 201 in 
ig Carteret County cross tidewater swamps where 
bridges are unnecessary and where the flow can be 
accommodated by large culverts. The water in these 
Swamps is salt; consequenty, it was thought advisable 
to build monolithic culverts. 

For a long time it has been an accepted fact that 
salt water is detrimental to concrete. 
No method of construction nor con- 
sistency of mix has yet been found 
that is guaranteed to completely with- 
stand salt water. It it believed, how- 
ever, that dense concrete and few 
if any construction joints will go 
a long ways towards making conerete 
impervious. 

Eleven culverts on the above named 
projects are under construction in 
salt marshes. By a special order 
from the Bridge Department, these 
culverts are being constructed of Class 
‘“A-A’’ conerete (1:144:3 mix) and 
are being poured as a monolithic 
structure. 

The usual way of pouring a con- 
erete culvert—footing first and bar- 
rel and headwalls after the footing has set up—is gen- 
erally known. The monolithic culvert is rather uncom- 
mon and the mode of construction may be noted with in- 
terest. The general scheme of construction that is em- 
ployed by the contractor on Projects No. 200 and No. 
201 for building monolithic culverts is a combination of 
ideas of all concerned as no one on either project had 
ever seen a monolithic culvert built. 





Unfortunately, there is not a 
stable foundation in any of the 
salt marshes. First, therefore, 
it is necessary to drive bearing 
piles to carry the load. Inendent- 
ally, these iles are of great as- 
sistance in the construction of a 
timber floor which has to be built 
under the entire footing of all 
the culverts. 
The footing of an ordinary cul- 
vert, where conditions demand, 
~may be floored with, pine slabs or 
other cheap lumber, then the 
footing poured and allowed to set up before the rest 
of the structure is completed. The footings of these 
monolithic culverts, however, must be floored with timber 
of sufficient bearing capacity to support the weight of 
the entire structure until the concrete sets up and the 
loan is transferred directly on the piles. 





After the piles are driven, the excavation is shaped up 





Site oF MONOLITHIC CULVERT BEARING 
Pries 1x Forrcrounp—zur nor cur orr SUpports the top-slab of the culvert, 





ForMs ror MonoLiruric CULVERT 


and carried to an extra depth of about 8 inches to admit 
the floor stringers which are spiked to the piles. The 
floor is built with rough timbers the size of which varies 
with the span of the culvert. The floor under the barrel 
is made sufficiently wide to permit the side-wall forms 
to rest on it. 


The entire set of forms for the culvert is’ built in’ 


place on the floor. The outside forms 
for the. wall are braced to poles that 
are driven securely in the mud eight 
or ten feet from the structure. The 
inside or box form is built in see- 
tions and then set on the floor and 
bolted together on the inside. The 
box form is supported above the 
floor a distance equal to the thickness 
of the floor-slab by 1”x2” strips that 
are nailed to the studding inside the 
form. (When the box form is re- 
moved from the completed culvert, 
these 1”x2” strips are knocked loose 
from the studding and eut off flush 
with the floor-slab.) Planks for the 
top of the box, or that part which 





are cut and fitted but not put in place 
until the footing and half the wall have been poured. 
Access to the footing while the concrete is being poured 
is thus permitted. 

The steel for the footing is wired together in mats 
and laid on the floor before the barrel form is set in. 
It is supported in its proper position by being laid on 
precast concrete blocks or suspended by wires from 
the stringers in the box form. This steel is best sup- 
ported by the concrete. blocks. 
The blocks beome completely im- 
bedded in conerete, whereas, wire 
can be cut off only at the surface 
of the slab thus permitting an at- 
tack for salt water. 

Steel for the top slab is wired 
together, usually in two mats, and 
laid in the wet conerete after a 
3” layer has been poured on the 
top of the box. 

Suspension of the steel in the 
walls offers no particular diffi- 
_ culty if the brace-wires running 
through the walls are so placed that they coincide with 
the horizontal steel. The horizontal steel may be fast- 
ened to the brace-wires and the vertical steel in turn 
fastened to the horizontal. 

After the forms are completed and the steel is in place, 
the greater part of the job is done. Pouring the con- 

(Continued on page 15) 
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Highway Ordinances Passed by Commission 


: rat NDER and by virtue of the provisions of Chapter 

160, Public Laws of North Carolina, Session of the 
General Assembly, 1923, and particularly Section Ten 
thereof, and to prevent the abuse of the State highways, 
the State Highway Commission~-of North Carolina does 
ordain ; 

Section 1. No houses or other structure or substance 
weighing in excess of ten (10) tons shall be moved on or 
over the State highway ,except by special and written 
permission of the State Highway Commission. 

See. 2. No lumber, logs, cord wood, or other material 
shall be placed upon the pavement roadway or shoulders 
of the State highway, nor shall any material be placed 
in any manner thereon that will interfere with the 
drainage of the highway or the maintenance thereof. 

See. 3. It shall be unlawful for any vehicle, engine, 
team, or contrivance whatsoever, to move upon any por- 
tion of the State Highway or Bridge thereof which has a 
flange, rib, clamp, or other object attached to its wheels 
or made a part thereof and which is likely to bruise, in- 
jure and mutilate the surface of such road or bridge 
without written permission first obtained from the State 
Highway Commission. This Section shall not be con- 
strued to prohibit tire chains of reasonable proportions 
on vehicles when required for safety and arising from 
conditions tending to cause such vehicle to slide or skid. 

- See. 4. No person shall throw or place, or cause to 
be thrown or placed upon any highway or bridge, any 
tacks, nails, wire, scrap metal, glass, crockery or other 
substance injurious to the feet of persons or animals or 
to tires or wheels of vehicles. Whoever accidentally, or 
by reason of an accident, drops from his hand or a 
vehicle any such substance upon any highway or bridge 
shall forthwith make all reasonable efforts to clear such 
highway or bridge of the same. 

See. 5. No logs, ground sleds, or other objects shall 
be dragged along or across any portion of the State 
highway without permission of the State Highway Com- 
mission. 

See. 6. No trucks or other vehicles shall be operated 


upon the State highway when the tires of which are 


worn to an extent as to cause damage to the highways 
because of any defective or worn condition. 

- See. 7. No log eart, or other similar vehicle using 
a tire of less width than four inches shall be permitted 
at any time upon the State highway without first ob- 
taining a permit in writing from the State Highway 
Commission. And no person shall be permitted to 
transport, dises, or other types of harrows, on the State 
highway unless ample protection is made to prevent 
the tooth from cutting or otherwise mutilating the road 
surface. 


See. 8. No vehicle shall be operated upon the State — 


highway with two wheels on the edge of the hard sur- 
face of any highway, and the opposite wheels on the 


shoulders thereof, for the purpose of retarding. the 
speed of such vehicle. All vehicles shall be provided 
with sufficient brakes. 

See. 9. No motor truck or other vehicle shall be 
loaded on any road while standing on the roadway and 
in a manner that will interfere with the traffic there- 
on or the maintenance thereof. 

See. 10. No motor vehicle, shall remain on the road- 
way while being served by a filling station, garage or 
other service station. 

See. 11. It shall be unlawful to repair any motor 
or other vehicle on the surfaced way of any roadway 
and in a manner which may impede or otherwise in- 
terfere with traffic or maintenance of the highway. 

See. 12. No vehicle or other obstruction whatsoever 
shall be left standing in the roadway at night unless 
the same shall be protected by a proper light or lights 
on the same, and no disabled vehicle shall be left stanc- 
ing upon the highway for a longer period than ten 
(10) hours. 

Sec. 18. It shall be unlawful for the driver of any 
motor or other vehicle to bring the same to a stand- 
still side by side on the roadway, nor shall any two 
ears be parked in a manner that will impede or other- 
wise interfere with traffic upon the highway or hinder 
or otherwise interfere with the maintenance thereof. 

See. 14. No advertising or other signs shall be erect- 
ed on the highway or right of way thereof, so as to ob- 
struct the vision or otherwise increase the hazard, and 
all signs shall be placed in a manner to be approved 
by the State Highway Commission. 

See. 15. 
with any signs placed by authorities of the State High- 
way Commission, or by any other officer or agent acting 
under its direction; nor shall any person operate any 
vehicle over a highway or bridge which is lawfully 
elosed for construction or repairs, and contrary to 
posted notices, whether the work thereon is being done 
by the State or by a contractor, unless permit to pass 
is expressly granted by some person in charge of the 
work. 

Sec. 16. The State Highway Commission may desig- 
nate any portion of the State highway as a light traffic 
highway and restrict the weight carried thereon to 
such limit as it may deem proper, figuring on the 
basis of a given number of pounds per inch width of 
tire, per wheel or otherwise. Such roads shall be in- 
dicated by proper marks and it shall be unlawful, 
except by special and written permission of the State 
Highway Commission, to carry any greater weight up- 
on the State highway so designated than that so pre- 
seribed and shown on the road signs. 

See. 17. No vehicle, engine, contrivance, or other 
object of whatever character shall be moved upon or 
over any highway or bridge upon wheels, rollers, or 


No person shall remove, injure or tamper. 
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otherwise in excess of the weights prescribed for said 
light traffic road without first obtaining a written per- 
mit from the State Highway Commission. 

See. 18. No motor or other vehicle having an overall 
width of more than ninety-six (96) inches shall be oper- 
ated upon the State highway, unless by special and 
written permission of the State Highway Commission. 

Sec. 19. No private drive or roadway shall be con- 
structed to intersect any portion of the State highway 
unless adequate drainage shall be provided and in a 
manner to be approved by the State Highway Com- 
mission 

See. 20. It shall be unlawful for any person to use 
any part of the road as a turn-row nor shall any per- 
son be permitted to plow within the right of way. 

See. 21. No fence or other object shall be erected 
on the right of way of the State highway and in a man- 
ner that will interfere with the drainage or maintenance 
thereof, nor in a manner tending to increase the 
hazard thereon. 

Sec. 22. No material of whatsoever kind shall be 
placed in the ditches paralleling the State highway and 
in a manner that will interfere with the drainage there- 
of, and no person shall divert, or cause to be diverted, 
water into the road ditches and in a manner which 
may interfere with the drainage of the State highways 
or in any manner to cause damage thereto. 

See. 23. No railroad, tramroad, or other road using 
rail of whatever character, shall construct a track across 
any portion of the State Highway System unless special 
permit is granted in writing by the Chairman of the 
State Highway Commission. 

See. 24. Whoever operates a motor vehicle at the 
intersection of highways must keep to the right of the 
intersection of the center lines of the traveled part of 
such ways when turning to the left, except when traffic 
officers otherwise direct. 

Sec. 25. No ears or other vehicles shall be permitted 
to park on bridges or fills constituting any part of 
the State Highway System. 

Sec. 26. No person shall drive through any school 
zone, or other danger zone, designated on the State 
highway and at a greater rate of speed than that desig- 
nated upon such zone signs. 

See. 27. No vehicle shall be driven at a greater rate 
of speed than ten (10) miles an-hour while crossing 
any wooden or steel bridge or bridges where warning 
sign is displayed, having a greater span than twenty 
(20) feet. 

See. 28. All rural mail boxes shall be so placed as 
not to interfere with traffic or the maintenace of the 
State highway. 

See. 29. Pedestrians walking on highways shall keep 
on the left hand side of the road. 

See. 30. Any violation of the foregoing rules, regu- 
lations or ordinances, shall constitute a misdemeanor 
and be punishable as provided by Statute. 

See. 31. That the foregoing ordinances shall be in 
full force and effect from and after July 15, 1925. 


ee 


~ has inereased sevenfold. 


Duly read, approved and ratified this 30th day of 
June, 1923. 


The General Assembly of North Carolina do enact: 

Section 1. That no person, operating any motor 
vehicle on the publie roads shall cross, or attempt to 
cross any railroad or interurban track intersecting the 
road at grade, other than a crossing at which there is 
a gate or a watchman (except an electric raliway in 
the city, town or village) without first bringing said 
motor vehicle to a full stop at a distance not exceeding 
50 feet from the nearest rail. That no failures so to 
stop, however, shall be considered contributory negli- 
gence per se in any action against the railroad or inter- 
urban company, for injuries of the person or property ; 
but the facts relating to such failure to stop may be 
considered with the other facts in the case in determiti- 
ing whether the plaintiff was guilty of contributory 
negligence. 

See. 2. That every railroad, or interurban company, 
operating or leasing any tract intersecting a pubiie road 
at grade shall place a sign board, not less that 10 feet 


from the ground, on the right side of the road, 40 inches’ 


by 50 inches, 100 feet from said crossing which shali 
be painted with red lettering, to insure warning of 
the proximity of the crossing and notice to stop said 
vehicle, with the following ‘‘N. C. Law, Stop’’; Pro- 
vided this act shall not interfere with the regulations 
prescribed by towns and cities. 


Sec. 3. That any person violating the provisions of 
this act shall be guilty of a misdemeanor and, upon 


conviction, shall be fined not more than $10, or im. - 


prisoned not more than 10 days, or both, in the dis- 
eretion of the Court. 

See. 4. That this Act shall be in force from and 
after the first day of July, one thousand nine hundred 
and twenty-three. Ratified this 6th day of March, 1923. 


Some Automobile Statistics 
HE number of motor cars and trucks registered in 
waa the United States in 1922 was 12,239,114. The num- 
ber is about thirteen times greater than it was ten years 
ago, the number in 1912 being 944,000. Statistics began 
with 300 in 1895, rising to 28,755 in 1902. 

The number for 1922 means one motor vehicle for 8.84 
persons in the United States. In California there is one 
for every 4.29 persons. The actual number of vehicles 
is greater in New York than in California, but owing to 
the larger population, there is in New York one vehicle 
to 10.68 persons. 

The number of motor cars and trucks in North Caro- 
lina in 1922 was 209,426; that is, one to 12 persons. 

The number of motor vehicles made in the United 
States in 1922 was 2,561,000, while in 1912 the number 
was only 378,000; so in ten years the yearly production 


There were 14,000 persons reported as killed in auto- 
mobile accidents in 1922. 
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Road Work in Hoke County 


(Continued from page 5) 





The predominating soil on the surface of the Flat- 
woods territory, like that of the Sand-hills, is sand. 
Sometimes this sand ranges in depth from a few inches 
to several feet. One borrow pit on the sandy end ct 
Project 545 was twelve feet deep, and all of the ma- 
terial was sand. In most cases, however, this sand covers 
a natural sand clay material, which is an excellent sur- 
facing soil. 

No rock ever occurred on either of these Projects, in 
fact no bids were asked on any. The footings of all 
bridges are on piles, as the soil will not give the proper 
bearing power. The absence of rock proved to be advan- 
tageous when deep cuts were encountered, as the grad- 
ing work could be pushed along without blasting or 
drilling. 

Much timber used to grow in this part of the country, 
but most. of it has been cut. Patches of timber are 
found here and there, and many of ‘the open places 
contain huge stumps which are 
difficult to grub. The farmers 
have, in many instances, left 
the stumps standing, letting 
them decay until they are 
easier to get out. This fact 
eaused the grubbing on both 
Project 544 and Project 545 
to exceed the amount estimated. 

Construction on Project 544, 
roadway, began in April, 1922. 
O. A. Mann & Co., of La- 
Grange, Ga., was awarded the 
contract, but sublet the work to 
Mr. J. A. Starke and to Mr. 
F. P. Holder, both of Ga. Each 
of these contractors had a force 
and equipment of about 20 
men, 40 mules, 12 wheelers and 
a road machine. 

Unskilled .at first, these men 
were handicapped, but as the 
work progressed labor and 
mules were gradually whipped 
In addition to the 
unskilled labor was 
Huge 








into shape. 


fact that other 


used, many 
difficulties arose at times. eum and pine 
stumps, which were encountered in many places, 
could not be blasted on account of the nature of the 
soil around them. The soft, loose, sandy soil around the 
stumps would not give enough resistance to the charge, 
thereby only shaking the stump or in some instanees, only 
splitting them. This peculiar feature demanded another 
method of grubbing stumps; so the old hand method was 
used throughout the entire job. 

The nature of the soil had its difficulties as well as 
its advantages. Sandy cuts and boggy swamps impeded 
the progress of the mules and men. In some instances 





Sanp-CLAY RoAD—PrRogEcT 545 





cuts contained almost pure sand throughout their en- 


tire depth, tiring out the animals in a very short time, 


and delaying the work. Bogs were encountered in the 
swampy part of the country, so bad in some irstances 
that the excavated material for the fills had to be 
‘‘whipped’’ in, a method used in order that the mules 
might remain on the fill at all times. 

The advantages afforded by the nature of the soil were 
enough to offset the disadvantages encountered. Sand 
in most cases was only two or three feet deep, under 
which was found a mixture of sand and clay, a material 
easy to handle under ordinary conditions without much 
wear on equipment. The smooth level cross-section 
of the land made it easy on the surveying party, who 
had to catch grade points between cuts and fills, and 
cross-section all borrow pits. This fact was also a great 
help to the grade foreman, who carried the grade be- 
tween the stakes. 

Project 544, as mentioned be- 
fore, is 10.3 miles of sand clay 
road, the surfacing being 16 
feet wide and all fills and cuts 
having a width of 30 feet. There 
were 21,665 cubic yards of road- 
way excavation and 21,735 cu- 
bie yards of borrow, the latter 
predominating on account of 
the extremely low and flat 
places encountered, some of 
them a half of a mile long. 
14,743 sta. yards of overhaul 
were necessary to soil over two 
stretehes of road, one a long 
swamp and the other a long 
stretch of sandy territory. The 
material was hauled in wagons 
and wheelers for these places. 

The bulk of the work was 
completed on Project 544 some- 
time in January, but being an 
extremely wet season of the 
year, it was sometime in May 
before the road could be 
cleaned up and shaped for acceptance. Washouts had to 
be filled, brush burned, ditches cleaned out, and in a few 
places the surface had to be searfied and reshaped. A 
Holt Tractor, belonging to O. A. Mann & Co., and a large 
road machine were used for this work. Borrow pits had 
to be drained and shaped in an orderly fashion, and the 
roadway ditches having become ragged during the winter 
months had to be re-lined and shaped. After much 
shaping and finishing the Project was turned over to the 
State in May, 1923. 

The Reinforced Concrete Bridges and Culverts on 
Project 544 were let in a separate contract from the 
roadway, the same being given to Chitwood and Car- 
penter of Charleston, 8S. C, They began work some- 
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time in May with a force of twelve men. Five of the 
six culverts were completed by July, and work was 
itarted on the bridge across Raft Swamp Creek, a Re- 
inforeced Conerete Deck Girder structure of two twenty- 
five foot spans. 

Several difficulties arose during the construction of 
the bridge. When the footings were excavated to the 
elevation desired, a hard strata of marl was found. 
The use of this for foundations for reinforced concrete 
bridges is not permitted by the Bridge Department; 
so piles were ordered driven. Strange as it may seem 
an average penetration of 20 feet was obtained before 
the pile had the resistance capable of holding a 12 
ton load. The marl strata proved to be only a few 
feet thick. When the piles were driven, the entire 
Project of six culverts and one bridge was completed 
by January 1, 1923. 

Project 545, Roadway, consists of 9.1 miles of sand- 
clay road, surfacing 16 feet wide and a 30 foot roadway 
Work on this project began in June, 1922 by O. A. Mann 
& Co., of LaGrange, Ga., the same contractor who had 
Project 544, but with his own outfit. The force and 
equipment consisted of about 20 men, 40 mules, 12 wheel- 
ers, 1 Holt Tractor, and two road machines. 

This Project, although in the same physiographic di- 
vision aS Project 544, is in a more rolling locality. The 
first three miles of the Project, near the Drowning Creek 
Swamp, was the only difficult part of the road to build, 
as far as grading and soiling was concerned. One cut 
about 1,000 feet long and 8 feet deep contained nothing 
but loose sand. This sand was so bad in fact that one 
would. feel the effects of walking through the cut very 
much when the end was reached. Three and four teams 
were kept in the shade at all times to relieve teams 
when they seemed to be suffering from the effects of 
their labors in this sand. This cut was soiled from 
ditch line to ditch line, a width of 30 feet, in order that 
traffic might never have trouble with this sand. _ 

The first four miles of this Project was the swampiest 
part of the line. In one place, 11,000 cubic yards of 
borrow was used to construct a fill, 1 mile long, across 
one of these swamps. Much eare had to be exercised in 
selecting the borrow pits for this fill, in order that 
they might be drained. This difficulty was overcome 
by selecting a spot as high as possible, and cutting only 
about two feet. Much area was necessary for this, but 
it proved advantageous as water was found at greater 
depths, and it saved the contractor the expense of dig- 
ging long ditches to drain the pits. 


All of the overhaul on the road was incurred in these 


first four miles. Being a swampy section, only white, 
gummy clay was found, but this was not used as it 
is not as good material as the yellow clay. Two of the 
pits of yellow clay selected were 120 stations apart and 
contained some of the best surfacing material used on 
the project. This material was hauled by means of 
wagons and four Maney Wheelers, the latter being oper- 
ated by the Holt Tractor and two men. These wheelers 


ee 


would automatically cut and load the material, each 
wheeler carrying about 1 eubie yard of it, which is 
double the volume carried by an ordinary wheeler. 
The overhaul on these four miles, the only overhaul on 
the entire job, amounted to over 85,000 sta. yards. 

Grubbing was necessary on this Project, of about 13 
acres and was handled in a more satisfactory manner 
than the grubbing on Project 544. About one-half of 
it was done with a stump puller, but this proved to be 
much slower than the method finally adopted on the 
latter half of the job. The Holt Tractor, equipped 
with about 200 feet of wire cable, would snatch up 
and pull off the average tree. Sometimes it was neces- 
sary to cut some of the roots of these trees and stumps 
to do this, but the Tractor proved the best means of 
grubbing, about 85 stations being done in a week. 

The remaining five miles of the road caused few diffi- 
culties, all of the excavation being easy to handle, 
and suitable material for surfacing was found almost 
everywhere. Heavier cuts were encountered, which 
meant more yardage per mile of road. 


Project No. 545, Roadway, was completed on J uly 7, 
1923, and stands as one of the best pieces of sand- 
clay road in the State of North Carolina. Long grades 
and tangents, straight uniform roadway ditches, uni- 
form cross-section, and a smooth easy riding surface 
are the pleasant features of the road. The best sur- 
facing material that could be found was used, and 
test-holes dug at intervals of 1,000 feet apart proved 
that the proper thickness of this material is on the 
road. The secret of the beauty of the entire Project 
is that the contractor had a skilled force, and took as 
much interest in the construction of the road him- 
self as did the engineers; the result is that he has left 
a piece of road which will be a monument to his eredit 
as long as it lasts. 

The Reinforced Concrete Bridge and Culvert work 
on this project was given to Mr. A. W. McClay of 
Richmond, Va. The contract called for 10 box eul- 
verts and a reinforced concrete deck girder bridge of 
3 40 foot spans, the latter now under construction. 
Although the contract for the bridges and culverts 
and the roadway was let at the same time, it was Octo- 
ber, 1922 before any concrete was poured, due to the 
inability of the contractor to secure labor and materials. 

The only difficulty worthy of note, other than the 
one mentioned, was encountered when construction 
began on the bridge across Drowning Creek. This creek 
is surrounded by a very bad Swamp, and keeping the 
water down within ordinary wooden sheet piling is 
a difficult job. Two double diaphram pumps were 
tried at first ,but they were unable to pump the water 
low enough; so finally a 4 inch centrifugal pump, oper- 
ated by a Fordson Tractor was purchased. This pump 
alone handles the water in such a manner that con- 
crete may be deposited in a footing with no fear what- 
soever of the cement being washed out of the concrete, 





Continued on page 22 











Nortu Carotina Highway BuLuetin 15 


Construction of Monolithic Culverts 


Continued from page 10 


crete is comparatively simple and means nothing more 
than a good, long day’s work. With ample material at 
the mixer, a good supply of fresh water, and an early 
morning start, an 8’x4’ culvert is completed in twelve 
hours with a one-bag mixer. In cool 
or moderately, warm weather the foot- 
ing may be poured throughout the en- 
tire length of the culvert before a 
layer in the walls is started, but, if 
the weather is hot, care must be taken 
to add a shallow layer of conerete in 
the walls as the footing progresses. 
If this layer is not added, the first 
concrete poured in the footing will 
have obtained its initial set before the 
footing is completed and the wall 
started. 


Rubbing of exposed surfaces to re- 
move board marks left by the forms 
is not permitted. It is believed that 
concrete is more impervious when the 
surface is not disturbed by rubbing. 
A good finish is obtained by first oiling the forms well 
before the concrete is poured and then tapping the forms 





FINISHED CULVERT—FORMS STILL IN 
PLACE He tried to pass. 


lightly with a hammer as the conerete is placed to assure 
a film of mortar next to the forms. 

It may be said that monolithic culverts are no more 
diffieult to build than ordinary culverts. They are 
more expensive, however, because of 
the necessity of building a strong 
timber floor, the extra work in sus- 
pending the steel and numerous 
other extra details the explanation of 
which is not permitted here because 
of limited apace. 

Great care in every detail is be- 
ing maintained in the culverts. Only 
time will tell whether or not mono- 
lithie construction is going to length- 
en the life of these structures in salt 
water. 


Down in the creek 
Sleeps Jerry Bass; 
The bridge was narrow, 


“The average woman has a vocabulary of eight hundred 
words.” It is a small stock, but think of the turnover. 





Central Highway in Davidson County Under Construction 


Continued from page 4 


Project 528 lies between the towns of Lexington 
and Thomasville a distance: of 10.24 miles. The con- 
tract for roadway consisting of 6’’-8”-6” plain concrete 
pavement 18’ wide was awarded to the Hagedorn Con- 
struction Company on September 26, 1922 and structures 
to J. A. Peterson on September 23, 1922. 

Grading was started by the roadway contractor on 
October 2, 1922 and paving began eighteen days later 
at a point approximately 2 miles from Thomasville and 
poured to the town by December 13, 1922, when paving 
was discontinued for the winter months and resumed on 
March 26, 1923. During this time the contractors force 
was employed in grading, laying pipe lines, building 
headwalls and moving material plant from Thomasville 
to Lake which is a point on the Southern Railroad cen- 
trally located and adjacent to the project. All sand 
‘and stone used on this project has been purchased from 
commercial pits or quarries except about 300 cubie yards 
of sand obtained from a local pit. These materials are 
hauled from a central proportioning plant by means of 
a fleet of 1-ton Ford trucks, and cement is hauled in 
separate trucks and added to the batch at the mixer. 
Each Ford truck hauls sufficient material to make a 
41% bag batch of concrete 1:2:4 proportions. Other 
equipment consist of a Multi-Foote Concrete Mixer 
(type 21 E), Kelly-Springfield Rollers, and Meta Forms. 

Since resuming paving this spring, approximately 514 
miles have been poured and work is progressing satis- 
factorily. The outstanding features of this project is 


i 


the generally excellent material composing the sup- 
grade, the uniform consistency, and smooth finish of 
concrete, all of which make for good riding qualities of 
the finished road, 

The Structures on project 528 consist of three Rein- 
forced Concrete Deck Girder type varying from 125 
to 167 feet span length. Work on Rich Fork Bridge 
was begun on October 10, 1922. Considerable delay has 
been caused by the high water and no little trouble has 
been experienced on foundations. Here the rock varied 
above and below the elevations shown on the plans. One 
abutment alone varied 15’ in the dip of the rock, from 
one end of the abutment to the other. In this case some 
extra yardage was allowed the contractor while the 
higher side was blasted to an intermediate elevation de- 
termined by the Engineer in charge. 

The bed of the stream and for some distance back 
from the banks the material excavated proved to be loose 
boulders and sand which gave considerable trouble in 
sinking the cofferdams which varied from 15 to 20 feet 
deep. The large amount of highwater and the regular 
tunnels that led from the bed of the stream very ma- 
terially slowed up excavating and ealled for much pati- 
ence but in the end, a good foundation was obtained. 
At present Rich Fork Bridge has all the substructure 
and part of the superstructure. Work is now under 
way on the substructure of all the bridges and the 
next three’ months, all going well will, see structures on 
project 528 nearing completion. 
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STATUS OF STATE WORK IN NORTH CAROLINA 


Projects Under Construction 














NO. COUNTY LENGTH TYPE ESTIMATED COST BEGUN CONTRACTOR 
101 Besutortee eee eee 4.23 Pac, $ 145 492.76 1-20-23 | Public Service Production C 
105A%.| Beaufortice:. «cs 2.00 Pa. 78 ,839.42 11-11-22 | J. I. McGhee Conthaa a ee 
1O5BigieiBesulorterer eer. 55 OS Tall eee 164,301.61 1-19-23 | Public Service Production Co. 
106 Bertier retest Tele TS: 58 ,204.90 9-11-22 | J. F. Mulligan Const. Co.—Boney & Hostetler. 
107 Bertie. 19.30 Graded 50, 127.00 3-14-23 | Nello Teer—Atlantic Bridge Co. 
110 (C@amueneee neice PRaial R. C. 134 866 .48 7-11-22 | State Forces 
ae Sager Pate ae OOO Ss. A. 100,000.00 4-9-23 | State Forces. 
howan- 
Perquimans... .. 11.83 PG. 326 , 304.00 5-15-23 | Smith Brothers, Inc. 
re es Ree res i 1 ares 40 ,850 .00 9-14-22 | State Forces 
31 BLOS ca ae eee 5.95 Sh 135 ,515.60 8-22-22 | Bacon & Moore—W. a 
te | Sat SM | EE, | RRO] PARE | A AMarow pee alonanStelCo, 
ates-Pasquotank. rave 045.77 —7- acy—Pittsb ines § 
ea rae. ee 5.95 He ue 180 ,441 .92 11-21-21 | O. F. eighteen CoHone. oe aaa 
13 Halifax-North- .C. 
eae bela ahi 12.59 S. C. 131 ,712/13 5—1-22 | Nello Teer—Richards Bros. 
a - 
Palitax seen D. eeeelae Driage 347 , 188.74 2-28-23 | Pensacola Shipbuilding Co 
145 Hertford. .... To pested Laces Graded 88 ,161.42 7-31-22 | Jameson & Bro. A tlanGe Bridge Co. 
147 Hertford-Bertie. ..| 17.36 Graded 122 ,245 .86 3—5-23 | Nello Teer—Atlantic Bridge Co. 
151 Hyde: csene vebers 4.30 Tr. 8 71 422.28 12-10-21 | C. W. Lacy—Porter & Peck. 
FRA oe fot TEMS | P| se a 
artinies stole se Ge a -22 ou. Willite P Co.— 
155 | Martin-Pitt....... 20:01 | T.S. 98'176.65|  1—9-22 | J.P. EN tae F, Leighton, Ine. 
155B | Martin.. 19.3 Pac: 493 ,900.40 W. T. Hadlow. 
157A | Martin........... 12.50 T.S 85 813 86 10-18-22 | Jamison & Bro.—J. A. Marrow. 
157B 4 Martina. voc. aay 12.50 Dew: 90 396.24 11-13-22 | J. F. Mulligan Constr. Co.—Batson Cook Co. 
159 ay Wash cece... onrere 11 22 eS: 89 ,942.43 1— 2-22 | J: A. Kreis & Co. 
163! 149 Nash. . ....| 14.96 P.C, 409,592.40 6-15-23 | Public Service Production Co. 
He Se skb i 20.48 Les 92 ,444.11 7-17-22 | Virginia Contr. Co.—Bacon & Moore. 
: peien Rae 7222 R. C 239 ,444.70 8-25-22 | Williams & Williams. 
a =e! - 
‘dba. Prese eee e <= 2.40 Cord 55 ,818.01 4—3-22 | D. E. Williams. 
TESA Td Pitter ees sbeee « 13 .54 P. C. 399 854.40 11-13-22 | S.J. Groves & Sons. 
188B 4]. Bitter. a1 rei sins «| ee» we Bridge 32, 343.30 3-27-22 | B. J. Boyles. 
184 Pittsaae.s <b ie 7.14 P. GC; 206 "516.42 11-21-22 | Public Service Production Cos 
185 Pittiaeaed.< 2 oe treer: 14.35 Graded 31 ,069.72 3-29-22 | J. A. Marrow. 
191 Tyrrell........-.- 6.91 8. C. 58 ,594.41 1-20-22 | C. W. Lacy—M. M. Jones. 
195 Washington....... 15.18 8. C. 65 ,619 .35 2-28-22 | L. M. Lee & Co—B. J. Boyles. 
196 Washington....... 14.93 8. C. 83 ,632.78 5-15-22 | W. N. Thompson. 
200 Garteretis. ici cee 13.68 Graded 79 ,629 .00 7-21-22 | Eagle Eng. Co.—B - 5 
ris ye ae ae Godel ot agle Eng. Co.—Batson-Cooke Co. 
ate Ge retina eto er ee e oe 652 62 1-17-23 | Duplin Constr. Co.—Batson Cooke Co. 
ain Orel ee eke ie oe ee te {698 .06 4—3-22 | West Construction Co.—A. P. Gilbert. 
a0 oe eo bt ese eee He . mah He .29 6-1—21 | Chitwood & Carpenter. 
230" ae syaie: (pune, oF Mies pone tra .05 2-27-23 | Union Paving Co. 
143 JOhnson.......... c er 05 jo21.55 10-2-22 | R. G. Lassiter & Co. 
245 JONES: < vowiene» vee 15.67 BSC: 265 ,179.53 3-22-22 | Hyde & Baxter. 
254 Lenoir......-202ee]ee eee: Bridge 73 A15 32 11-22-22 | Roanoke Iron & Bridge Co. 
256 Lenoir... «. 200-2) +025 22 Bridges | 57,680.00 1-11-23 | Englehardt-Kuehen. 
at ome a eae 12.03 oe a = oe 3-27-22 | Union Paving Co. 
ae ce 1cOi..3 aie ie ge re 7-24-22 | Rhyne & Kitchen. _ 
AUP SOUS corse clad ; rade 8 ,807 .39 6-19-22 | R. E. Martin—Striblin—Stauddy & Newell. 
273 Sampson.........] 2.44 Pa, 96 ,916 .82 2-27-23 | Eagle Engineering Co. 
275 Sampson. sib Sgs fb > Woe eal a remed 8,769.74 4—4-23 | Rhyne & Kitchen. 
eRe cuemeee Cord mal ee Matern te 
291B | Wilson.......----|--------| Bridges 12'990.23 | 44-93 | Jno. M. Ogden & Co., R 
294 Wilson’, 5 cutee see oci| ae Bridge 15.770 .80 11-29-22 | Stearns Broa P le see neat 
an ee PS AO oe a 8) 64 911.71 4—8-22 | T. W. Chandler—Nello Teer. 
ah Pe anes Be ARGS ial! Le, a orks Ti-2i at J. F. Mulligan—Powell Paving & Const. Co. 
oe BA Pas i ee oe pau ORG abe 9.68 7—5-22 | Alabama Cone. Prod. Co.—Batson-Cooke Co. 
unswick:.< 306 .. : “Bey 5 ,706 .65 3-15-22 Bol ae Paving Co.—Roanoke Bridge & 
ron Wor 
a 4 ee TRE 15.82 a; @ 109 ,259.10 2-23-22 | Hagedorn Const. Co. 
a ee dae eee: 12.12 _C. 80 ,068 .72 8-14-22 | B. Frank Price—Batson, Cooke Co. 
Sia TUNSWI1Clo.) eer aera Bridge 19,783.20 11-30-22 | Atlantic Bridge Co. 
s28 eae aA ote ee ss Es 105 ,530.04 11—3-21 | J. A. Kreis-Cornell-Young Co. 
HERO hee f ceed) se ee 
328 | Columbus........ 7.08 |e Bec 219,371.68 | 12-26-22 | L. L. Tindall 
ant Cunha’ SAP ee ye a ee Ve ape ao ae pone Prod. Co.—Hobbs & Peabody. 
ss cee : at ,402. -~30- ardre 
Me N ae Hanover.....} 10.64 A. C. 189,540.00 1—8-~23 | Southern Willite Paving Co. 
63 Onslowss642- Anse. 15.24 ace 208 ,476 95 3—5-23 es Constr. Co.—Pittsburg-Des Moines Steel 
0 
ae pase foie, SORE erat 9.95 8. C. 44 631.40 3-14-22 | R. EF. Martin. 
ae ae midtrhets Rene 12.84 40e tsb 99 ,819.50 _ 6-26-22 | A. W. McClay. 
CHOC castor ee 7.64 Graded 94 ,757 .85 11-11-21 | C. G. Kershaw Const. Co.—Cornell Young Co. : 
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STATUS OF STATE WORK IN NORTH CAROLINA--- Continued 


Projects Under Construction (Continued) 
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NO. COUNTY LENGTH TYPE ESTIMATED COST BEGUN CONTRACTOR 





377 Pender-Duplin....) 1.61 Src. $ 76 ,985.70 3-22-22 | R. E. Martin-Hazell-Conerat-Quist Co. 
378 Pendern ce.aoG. +: 14.12 |W. B. Mae. 213 ,502 .96 7-19-22 | C. W. Lacy. 
379 Pender cst w.t-0002)< 10 00 awk 100 ,000 .00 5-22-22 | State Forces. 
380 Pender. .... 8.98 |W.B. Mac. 162,212.60 3—6-23 | C. W. Lacy. 














386-87| (F A-140) Robeson| 19.8 PGs 647 ,888.05 9-4-22 | James O. Heyworth. 
389 Robeson-Colum...| 1.56 gers 83 ,463 .38 10-26-21 | L. A. Chitwood. 
391A | Robeson.........| 1.01 Sus 43 , 332.08 4-3-23 | R. G. Lassiter 
S01 al Robeson: .... 22.) 1.10 ‘Ras 17 ,483 .00 2-26-23 | H. M. Beasley. 
392 Robesonneee. el. 1.06 ARig fohe 24 ,937 .00 5—1-23 | Robeson Co., Com.—E. T. Gwathney. 
402 Chatham......... 6.92 oie _ 83,940.28 8—1-22 | W. N. Thompson. 
403 Chatham TSO Uetsh 66.814 .00 2-27 -23 | C. G. Kershaw. 
412 Dirham tect <5. 8.80 Pace 252 ,582 .00 11-15-22 | L. L. Tindall. 
419 Bramkiin.,... <6. 3: 12.82 Paes 63 021.97 7-27-22 | Jamison Bros.—J. M. Gregory. 
428 Granvilles. 5022's. 4.19 Ie Or 142 637 .77 7-14-22 | Pittman Const. Ce. 
429 Granville... -... 6.94 PG: 261 3893 00 3-21-23 | R. B. Sandidge. 
437 Barnett... ...2.., 10274 Gravel 101,031.26 5—8-23 | F. P. Holder—T. J. Newell. 
456 PANELS Myers 25% 5: 9.81 Graded 37 ,459 .07 1—7-22 | Crawford & Crawford—Nello Teer. 
ABTA” W Orange. since) as > 7.45 Graded 75,398 .67 4-12-23 | Dicus Bros.—Richards Bros. 
460 rane Si )a us ee 9.87 Ay. G. 296 835.55. 9-25-22 | R. M. Hudson & Co. 
463 FA POGSOME 6 5 cyecteereseke 11.24 BEC: 327 ,171.35 * 8-14-22 | Porter & Boyd. 
M78 init Wane iste o> cas Tes het 265 ,546 . 60 7-11-22 | R. G. Lassiter & Co. 
Wiaketvet oc Stes 7.40 Aw Gs 254 ,995 .34 1-24-22 | Union Paving Co.—P. R. Ashby. 
484 Weak@cre gp sei. 8.79 BaG 311 ,590.40 8-23-22 | P. R. Ashby-Booz-Lloyd & Co. 
AAU ie Winky yee eee eran OD Graded 92,818.00 5—4-23 | C. G. Kershaw Construction Co.—T. J. Newell. 
486 Wakeireh acces: 9.04 PERS: 41,074.00 4-11-23 | O. A. Mann & Co. 
492 Warren eas 4.48 | Bit Mac 100 ,486.13 4-10-22 | Porter & Peck—A. C. House. 
493 Waxreniyiia, «wets. 3.39 | Bit Mac 77 ,866.80 7-27-22 | Porter & Peck. 
494{f9| Warren.......... one jg ee el 208 ,130.01 9—G6-22 | Clifford Engineering Co. 
502 Alamance........ 17.438 |T.S.& B.M. 138 ,629 .97 7-17-22 | W. E. Graham—Hanford Bros. 
512 Caswell ios rane ss in LL OT A eet 54,375 .53 2=19—23) |h debe Plott 
522 Dawidson, 2. :.40. | 2.00 HEX OK 37,806.50 6-29-23 | Hagedorn Construction Co. 
525 Davidson. 2) «<5: 10.24 AN toe 363 ,850 .08 12-23-21 | Elliott & Sons & Boggs—Austin Bros. Bridge Co. 
528 Davidson......... 10.24 pre 427 511.92 10-2- 22 | Hagedorn Constr. Co.—J. A. Peterson. 
532 GuuilfordS.....:,..6- 0) A ©: 385 ,957 .88 2—1-22 | Elliott-Sholes Co. 
532B: | Guilford..... «.. Bridges 24 ,730.00 1—5-23 | L. M. Lowdermilk. 
535 Gilford: 2)... - «2 7.78 RG 277 ,955 .21 4-19-22 | Leaksvilie Lumber Co. 
545 (519) eee 9.15 Pe oe 58 195.06 6—5-22 | O. A. Mann & Co.—A. W. McClay. 
555 Montgomery......| 20.55 es 103 ,708 .00 2-19-23 | Mayfield Construction Co.—F. P. Holder. 
569 IiloYaNse & 5 Sle een 18.97 S.C. 97 ,151.45 8—1-22 | Mayfield Const. Co. 
570 MIOGTE* pei onl 225 40 WIS). 90, 804.33 5-22-23 | A. B. McDonald. 
577 FA Ia COlM iN. ane Wea fred OF 422 343 .57 4-18-22 | Royer-Ferguson Co., Inc.—J. L. Brinkley. 
578\166 Tramdolplisy wz ey) + Ol Poe. 308 , 537.68 5-10-23 | Allport Construction Corporation. 
588 Rockingham...... “7.98 be Oy 266 ,498 .43 4-11-22 | Cheatwood & Driscoll. } ; 
589 Rockingham...... 9.81 P. C. 324 ,975.31 10-30-22 | Cheatwood & Driscoll—Atlantic Bridge Co. 
590 Rockingham ......} 2.10 PC; 66 ,0$2.18 6-15-23 | Geo. R. Martin 
593\F33| Rockingham-Cas- 
EMA a 8 or iss 17.98 PaG. 525 ,393 .22 7-11-22 | J. A. Kreis. 
600 lexander oi... sie. » 9.3 Graded 12 580.98 5-26-22 | Bolton Construction Co. 
602 Alexander ..... .| 9.28 | Bit Mac 189 ,329 .80 10—9-22 | W. E. Graham. : 
606 Stanley-Anson....]........ Bridge 54 ,759 .32 3-23-22 | Concrete Steel Bridge Co. 
607 ASAGS “Sees a a2 6.39 ts 37 ,098 .91 3-21-22 | Geer & Wilson—Booz-Lloyd & Co. 
608 IATSOM =. 6 Satopia she oy 7.88 ACs 345 ,408.58 9-27-22 | Lampton & Burks—J. A. Peterson. 
614)" Cabarrus. 00. .... 9.20 PC. 350 ,085 .07 7-21-22 | A. L. Harris—Oliver & Costello Bros. 
615°”) Cabarrus........ erhen eA. C 08 1741.17 3—9-23 | Thompson-Caldwell—Atlantic Bridge Co. 
616 Cabarrus. .. .. 8.59 Gravel 46 ,024.00 4-12-23 | Lee J. Smith—L. M. Lefler. 
622 Catawba......... 10.85 ae Oe 354 321.44 ,1-23-22 | Union Paving Co. 
629 Gatawba wes sn a<c 7.62 EC. 268 662.48 6—5-22 | A. L. Harris—R. M. Thurmond & Co. 
G30) le Gaston ows ay sce a2 6.65 A. C. 218 ,625 .00 8—8-22 | W. F. McCanless, Hobbs-Peabody Constr. Co. 
632 Gaston: «seh Js 8.50 1 ad 291 ,868 .94 1—2-22 | Davis-Wilcox Const. Co. 
6383B | Gaston 3.8 A.C. 57 247.41 1—6-23 | Gaston County. 
639 iLredel litany sia. 10.59 AC 387 ,346 .19 1—2-22 | R. M. Hudson Co.—Luten Bridge Co. 
640 Tredellity. nasa aes Sal, Bit Mac 181 ,990.82 9-26-22 | W. E. Graham. 
643/767 Iredell ees yh ee 321,614.81 5-21-23 | Stearns Brothers. 
47." lanealn. 4. mie) B.C. 250,108.15 |  6—5-22 | A. L. Harris—R. M. Thurmond & Co. 
653 Mecklenburg...... 8.84 Ae Gs 308 ,732 .43 2-28-22 | Union Paving Co.—Luten Bridge Co. 
654 Mecklenburg...... 10.1 Hal Oe 302 ,887 .09 4—3-22 | Lampton & Burks. 
658|F as Mecklenburg...... 9.55 Yi CB 266 ,758.80 10—9-22 | Union Paving Co. 
659 Mecklenburg. .... 7.93 Graded 36,650.00 4—9-23 | County Commissioners—Luten Bridge Co. 
661 Richmond........ 9.76 AR ats) 40 ,683 .41 7-18-22 | McDonald & Brooks. 
665 Richmond... oases; eth A. C. 194 501.23 7-28-22 | A.J. Wardrep. _ 
670 Cabarrus- Rowan. 4.53 Pac, 142 ,221.53 6-29-22 | Harris Construction Company. j 
671 Rowal:. see. 7.34 A.C: 309 ,262.14 3-20-23 ey Reh te Construction Co.,—Atlantic 
\ ridge Co. 
673 Davidson-Rowan. . .59 Bridge 221 ,3853 .00 9-19-22 | Hardaway Contracting Co.—Elliott & Sons. 
677 Scotland-Robeson.| 7.11 |R. & p Cc 283 ,460.61 4-26-22 | P.R. Ashby—J. B. Murphy. 
‘691 TROT debe eee. 4 liv tos oyu 94) - ridge 14,520.00 2-13-23 | J. S. Brinkley. 
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Projects Under Construction (Continued) 







































NO COUNTY LENGTH TYPE ESTIMATED COST BEGUN CONTRACTOR 
694 Unions. Acetate Bridge $ 23 ,549.13 11-14-22 | Hagedorn Construction Co. 
696 Winton es acts ereeser 6.05 A.C. 139 ,901 .30 1-30-23 | Redmon Construction Co. . 
700 Alleghany .<. . 2. 7.$0 |W. B. Mac 132 ,297 .33 6-23-21 | W. E. Graham. 
701 Alleghany-Wilkes..| 8.00 |W. B. Mac 166 ,245 .20 6-16-21 | W. E. Graham. 
702A | Alleghany........ 7.75  |BitMac&Grave 209 ,188.98 10-31-22 | O’Brien Constr. Co.—Luten Bridge Co. 
711 Ashe ats ae eee 6.50 Gravel 60 ,000 .00 9—7-22 | Little Contracting Co. 
712 Ashes. cocmieenin: 11.06 Gravel 197 ,687 .38 10-24-22 | J. T. Plott. 
713{439 Ashes. 7t eee oun ig 166 ,595 .00 8-22-22 | Overstreet & Nance—Concrete Steel Bridge Co. 
724 1 Caldwell.......... 4.66 T.S 51 ,890.66 5—8-22 Seine Road Commrs—R. M. Thurmond & Co. 
726 & ae jState Forces. 
7ogA (| Caldwell.......-. 11.00 Gravel 50,000.00 5—5-23 \ J. F. Mulligan @oasencnon Co. 
741 Potaythi .<o-s-cieee 8.909 |P&R.C 315 ,025.81 7-27-22 | Hardaway Construction Company. 
742\" 77) Porayth 78. oom 10.62 | R.C. 413 ,067 .27 6-20-22 | Harris Construction Co. 
743 Forsyth +) 11535 A. C 414,085.43 4—2-23 | Atlantic Bitulithie Co. 
744 Forsyth eee 2.00 feats: Paes ante sae = oe tetera 1-11-22 | Forsyth County. 
750 Stokes #@e.a 3S 14.86 T. 8. 93 ,054.48 9-15-21 | J. F. Mulligan Const. Co.—Lee J. Smith. 
752 Stokes 9.67 Ts; 124,874.75 2-17-23 | W. E. Graham. 
761 Surryee oer: op 2.22 jaa 5 77,334.01 11-22-22 | Geo. R. Martin. 
765 Surry ovece cen 3.40 P.C. 112 ,685.76 10-24-22 | Campbell Constr. Co. 
770A | Wataupac.c<s. es. 3 00 | Bit-Mac 40,000.00 8-12-22 | State Forces. 
770B | Watauga 8.90 Gravel 93,500.00 4-16-23 | State Forces. 
TILA’ | Watauga sea sen 2.50 | Bit. Mac 30 ,000 .00 9—7-22 | State Forces. 
71B A Watauga... ane 13.50 Gravel 35.000 .00 9—7-22 | State Forces. 
780 Wilkes).s. ecm ake 7.83 Recon 25 ,000 .00 7-25-21 | J. F. Mulligan.—State Forces. 
781 Wales... . ic. 14.50 Recon 154 ,000 .00 7-25-21 | J. F. Mulligan.—State Forces. 
782 Wilkes. ou... ange 5.97 bl 184 ,614.65 3-29-22 | Hyde & Baxter. 
783 Wilkes-Watauga ..| 36.00 Gravel 174,900.00 9—2-21 | Chandler & Ragland 
784 Witkesiwines aed 4.97 T.S. 25 966.21 8-30-22 | J. F. Mulligan Constr. Co.—Foster Constr. Co 
785 Wilkes et a Fo Pre 78, 703.50 4—2-23 | J. D. Brookshire & Co 
790 Yadkin 10.12 BC 330 ,254 .27 4-24-22 | Pittman Construction Co. 
800 NVery MAS rs 5.84 |Grav&RC 198 ,827 .02 7-31-22 | O’Brien Const. Co.—J. A. Kreis. 
811 Burkes cen snot 5.24 PIC: 185 ,132 .97 1-13-22 | Southern Dray Co. 
812 Bure. ne. : 4.89 Grading 58 ,629.01 7—6-23 | M. A. Kolloch—Padgett & Justice. 
815 Bake Cloy Pek TTineh 11.638 Sr 153 ,126 .60 4-28-22 | Geer & Wilson—J. L. Van Glahn. 
821 Cleveland........ 1.58 jc te oe 60 ,192.33 10-31-22 | Davis-Wilcox Constr. Co. 
822{fs5| Cleveland........ 10.47 ql AsG, 404 ,444.48 9-27-22 | Elliott & Sons—J. A. Kreis & Co. 
833 Henderson........ 5.20 Gravel 34 952.94 1—3-22 | S. L. Davis Const. Co.—Asheville Const. Co. 
835 Henderson........| 6.97 |W. B. Mae 281,162.75 6—9-23 | J. B. Ross, Jr.—R. C. Stevens. 
836 Henderson........| 9.10 Grading 145,686.75 7-13-23 | J. B. Hawkins—W. M. Brown. 
846. McDowell........ 10.06 Gravel 204 ,680.74 9-22-21 | Asheville Const. Co.—W. T. Taylor Const. Co. 
847 McDowell........ 3.84 Graded 91 ,217.50 10-19-22 | C. W. Lacy—Oliver & Costello Bros. 
848 MeBowell ccc. 94) «oie scno Bridge 18,597 .04 11-21-22 | R. M. Thurmond & Co. 
856 Mitchell.......... 6.88 | Bit Mac 239 ,343 .83 3-20-22 | Porter & Boyd—L. J. Chandler & Co. 
858 Miteliell rs. oo a) oo ce . | Bridge 42 ,367 .49 10-2~22 | R. M. Thurmond & Co. 
860-4 Mitchell.......... 5.65 |W. B. Mac 152 ,908.42 4-21-22 | J. F. Mulligan—W. H. Anderson Const. Co. 
876{75| Rutherford....... 4.80 Pc. 146 , 264.80 10-30-22 | Fiske-Carter Construction Co. 
882 Rutherford....... 15.80 TS; 94 ,666 .00 9-20-22 | C. R. Willard & Sons. 
888 Yancey o/tcieeers nts 15 2268 Wee be Lac 230 ,499 .94 10-10-22 | The Luck Co. 
901{f43| Buncombe........ tS ale ALE 354 082.45 | 11—6-22 | R. C. Stephens—A. J. Wardrep. 
903 Buncombe........ 2.58 LEGO? 100 ,399.47 4-10-22 | Asheville Paving Co.—R. C. Stevens. 
911 Cherokee......... 10.33 Gravel 144 ,991 .44 10-25-21 | H. A. Wells—Southern Dray Co. 
913 Cherokee... .. 2%. 10.33 | W. B. Mac 95 554.80 8—8-22 | Mills, Williams Construction Company. 
$20 ClAY 2. eae sats eed 5.01 Gravel 50 ,716 .66 1—9-22 | E. A. Wilson & Co.—W. T. Moore Cone. Prod.Co. 
921 Cla Ye tines aee 12.37 Gravel 99 ,988 .02 10-24-21 eee ds Soe Const. Co.—W. T. Moore Conc. 
rod.Co. 
930 Grahams. eae: 12.90 Gravel 148 ,574.20 10-15-21 | Lee J. Smith Const. Co.—C. M. Dicus. 
940 Haywood......... 7.13 |W. B. Mac 126 ,069 .30 4-14-22 | Alexander & Patton—H. A. Brown & Co. 
944{F | Haywood 10.18 me oe 409 , 683.45 5-14-23 | A. J. Wardrep. 
950 SROKBOD:, ste. SAE 7.56 Gravel 145 313.30 6-13-21 | Wright & Nave—O’Brien Const. Co. 
951 JACKSON fiat 2 11.85 |W. B. Mac 249:,546 .00 8-17-22 ie Wright & Sons—W. T. Moore Cone. Prod. 
oO. 
O52A~} Jackson otk esas oe 10.35 Graded 164 ,126.60 8-17-22 | Brooks-Calloway Company. 
953 JACKBOUN Fete ak] ede Graded 118,186.75 7—1-22 | C. C. McCabe. 
954 JACKSON ; .2 so eiarsis 1.68 PC 90 871.77 7—1-22 | Mills, Williams Construction Company. 
960 MSCOn: .-ccestins 4.97 SG 69 100. 57 6—6-21 | J. T. Plott—J. E. Lane & Co. 
961 Maconsn. seamen: 4.77 Twos 58 340, 59° 12—5-21 | J. T. Plott—J. E. Lane & Co. . 
962 MACH Pos... same 13.58 |W. B. Mac 171 200.05 4-24-22 | O’Brien Const. Co.—Griffin Const. Co. | 
963 Macon: c.cg ran 8.68 Graded 124 "354 .O1 11-10-22 | Costello Bros.—Brooks-Calloway Co. 
970 Madison- Yancey 13.80 |W. B. Mac 218 ,940.17 11-11-21 | R. H. Wright & Sons—O’Brien Const. Co. 
971 Madison........ 6.74 Gravel 114,026.00 4-23-23 | Reynolds Const. Co. -MooreConcreteProd. Co. 
972 Madison... ....5 7.00 Graded 9,000.00 4—6-23 | State Forces. 
980 Macon-Swain..... 17.84 |W. B. Mac 350 ,175.11 3-20-22 | Costello Bros.—Condon & Condon. 
990 Transylvania..... 8.87 |W. B. Mac 151 ,238.89 6—5-22 | Sam L. Davis Const. Co.—R. C. Stevens. . 
991 Transylvania... ..| 7.03 Graded 156 , 653.20 3—6-23 | Gibson Construction Co. 





*Built by county. 
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369 ,777 .70 

1,706.75 
39, 743.33 
45,064.09 
426, 438.76 
*20 '425 59 
*11 043.05 


*114 1569 .02 
288, 946.02 
92 ,589 .58 
239 ,797 .80 
30 384.89 
311, 352.36 
*21 225.49 
26 ,323 .99 
19 .067 .28 
*1 042.55 
68,830.09 
137,009.40 
57,420.22 
*5 409.10 
*81 (105.75 
211,574.92 
55,421.30 
178 ,257 .64 
202 563 .88 
18 ,692.85 
197 188.22 
33 ,706.80 
197 675.32 
*55 214.44 
*184 393 .31 
*15 630.74 
#36 844 34 


3 324.48 
*138 738.07 
#142707 .93 

*7 '906 87 

1 665.33 

*20 923 .25 
51,890.66 
28,015.46 

195,393.11 

#35124 08 

*32 084.18 
50,588.20 


APPROXIMATE COST | COMPLETED 
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3-15-23 
7—3-22 
3—1-23 
4-14-23 
4-23 -23 
8-25-22 
5—5-22 
3—7-23 
9-14-22 
4-19-23 
8—5-22 
2-15-22 
5-16-23 
2-24-23 
1-25-23 
8-18-22 
5-12-23 
1-15-23 
9-26-22 
8-3 1-22 
2-28-22 


11-21-22 


9- 28-22 
5-18-28 
8—7 -22 
9-28-22 
7-12-23 
5-29-23 
1—4-23 
1-15-23 
1-15-23 
1-15-23 
1—9-23 
3-6-22 
9-28-22 
9-23-22 
§-7-22 
1-17-22 


2-28-23 
7-20-23 
5—3 -23 
6-23-22 


10-11-22 


1-20-22 
6-27-21 
10-25-22 
7-23-23 
2-21-23 
1-19-23 
1-23-22 
5—3-23 
5 pad ee 
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10-30-22 

7-31-22 
10-30-22 
10-80-22 
12-28-21 
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STATUS OF STATE WORK IN NORTH CAROLINA---Continued 
Projects Completed 





CONTRACTOR 





W. T. Hadlow 
R. G. Lassiter. 
Nello Teer—Gregory & Talbot. 


Re G. Lassiter. 

Chandler & Ragland—Porter & Peck. 

Von Glahn & Talbott. 

Chandler & Ragland—Southern Dray Co. 

W. D. Murrey—Sadler Corp. 

County Commissioners. 

Cheatwood & Driscoll. 

Eagle Engineering Co. 

Union Paving Co. 

C. W. Lacy. 

West Construction Co.—Union Paving Co. 

West Construction Co. 

Union Paving Co. 

P. R. Ashby. 

Roanoke ivides & Iron Works. 

Porter & Boyd 

W. B. Covington 

A. W. McClay 

C. W. Lacy—Roanoke Bridge & Iron Co. 

R. M. Walker & Co. 

J. P. Dicus. 

C. D. Riggsbee. 

Hutton Engineering and Construction Co. 

Chandler & Ragland. 

R. G. Lassiter & Co. 

C. G. Kershaw Const. Co.—Hobbs & Kitchen. 

C. B. Hester. 

Atlantic Bitulithic Co.—O. A. Mann & Co. 

Geo. W. Kane. 

Elliott, Sholes & Teer. 

J. F. Mulligan Const. Co.—P. R. Ashby. 

R. M. Hudson Company. 

C. D. Riggsbee. 

W. W. Tuck & Son—A. M. Hazell, Connerate— 
Quist Construction Co. 

W. M.Shook-Hanford Bros. 

Atlantic Bridge Co. 

Elliot & Sholes. 

Hedrick Construction Co. 

White & Simpson-C. B. Hester 

Town of Lexington. 

Town of Lexington. 

Hagedorn Constr. Co.—Heilig & Sherrill. 

Royer-Ferguson Construction Co. 

J. L. Brinkley. 

Robt. G. Lassiter & Co. 

Jenks Plott 

O. A. Mann & Co.—Chitwood & Carpenter. 

Dawkins Construction Co. 

Gibson Construction Co.—Nello Teer. 

C. E. Teague. 

Guss Ginn-R. M. Thurmond 

W. F. McCanless. 

Gaston County 

State Forces. 

Thompson-Caldwell Co. 

State Forces. 

Speed-Parker Co., Inc.—Luten Bridge Co. 

State Forces. 

State Forces. 

Redmon Construction Co. 

Sykes-Collins Co. 

Redmon Construction Co. 

Pittman Construction Co. 

Cottrell & Howard. 

J. G. Bumgardner 

County Forces. 

County Forces—R. M. Thurmond & Co. 

County Commissioners. 

G. R. Martin—Heilig & Sherrill, 

W. E. Graham. 

W.E. Graham. 

Leaksville Lumber Co. 








(*Final Cost) 
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STATUS OF STATE WORK IN NORTH CAROLINA--- Continued 


Projects Compleited—Continued 














NO. COUNTY LENGTH TYPE APPROXIMATE Cost {| COMPLETED CONTRACTOR 
801 Avery kiasetin tose .99 |W. B. Mac] $ 22 ,850.24 10-26-22 | Geer & Wilson. 
814 Burkes, Weleoeee ee laoLOo oh eh, 18,459.60 4-25-23 | M.A .Kollock. 
823 Cleveland........ 1.90 Pac. *80 421.65 8-15-22 | Southern Paving Co.—Z. B. Weathers & Son. 
844 McDowell........ 1.8 TES Cs, *61 233 .34 12-13-21 | Bolton Construction Co. 
845 McDowell........- 7.19 Gravel 132 ,177 .98 12-22-22 | J. W.Stapp Constr. Co.—Praytor, Howton& Wood 
855 Mitchell.......... 4.97 PAG: 174 393.78 4-17-23 | Fisk-Carter Construction Co. 
Soo Beg vMitchelly eres ae eee Bridge *22 ,699 .85 8-22-22 | Luten Bridge Co. 
866 Polk ne.) oiiclece ae 5.96 | Bit Mac 180 ,393 .40 11~21-22 | Southern Paving Co.—Henry Constr. Co. 
875 Rutheriordie. es dene Bridge *6§ ,151.61 7-18-22 | Geer & Wilsor 
877 Rvtherford....... 9.79 T.S. 64 ,563 .73 8—7-22 | Geer & Wilson. 
Sik Rutherford....... 6.55 ies (S) 44 ,984 .50 10-27-22 | Michaux Const. Co.—Geer & Wilson. 
879 Rutherford - eee. Bridge *6 781.99 6-21-22 | Austin Bros. Bridge Co. 
880 Rutherfordie..... 6s. Re free Bridge 24 679 .43 3-23-23 | Austin Bros. Bridge Co. 
904. Buncombe. . 7. >. 2) 2.60 wae Cs 80,969.13 6-23-23 | Asheville Paving Co.—R. C. Stevens. 
910 Cherokees. sec... at a6 Gravel 76 ,743 .59 2-24-23 Hose Bios. Constr. Co.—W. T. Moore Concrete. 
rod. Co. 
942 Haywood......... 0.57 Gravel *6§ 490.43 2—1~22 | O’Brien Construction Co. 














PROJECTS UNDER CONTRACT 


























NO. COUNTY LENGTH TYPE APPROXIMATE COST CONTRACTOR 
141 Halifax-Edgecombe] 18.76 iS $ 220,679.58 | J. P. Dicus—J. A. Peterson. 
146 Hertford-Bertie. ..| 6.42 eas 60,772.14 | Atlantic Bridge Co.—Nello Teer. 
168 Northampton. ....| 16.30 eS: 107 , 229.87 | Nello Teer. 
189 IPG ane, <r Ce ORO Pee 210,247.07 | Smith Bros., Inc.—Pittsburg Des Moines Steel Co. 
213 Craivenad, +) wear WekOs ae A. C, 447,053.53 | F. G. McGuire & Eagle Engineering Co. 
230 Greene: 4 .ereals in tos 20 Pe 220,576.18 | Smith Bros., Inc.—Pittsburg Des Moines Steel Co. 
ZOUC mals WWalsonie., | Seeenene,. Sail Grade 15,532.00 | C.S. Wheeler. 
293 Walsonme. ote. neRoo BAC: 384,222.08 | Smith Bros,. Inc.—Pittsburg Des Moines Steel Co. 
295 Walsont eae neeon menos oz Recon. 124,060.64 | Highway Engineering and Construction Co. 
329\F Columbus. ...04.:| 12:88 Ate 422,462.60 | Jas. L. Hayworth. 
AQOA |) Chatham «2 .c sae: ee ceca a ene Chines 5,400.00 | C. B. Hester. (fill) 
431 Granville eae aoe oS Teese 42,895.71 | Michaux Construction Co. 
438 Hartiett «1 eae awe Pai! 152,114.88 |. J. M. Gregory—T. J. Newell. 
464 Rersone. pee eles Tepes. 86,268.71 | Michaux Construction Co. 
ASAB "| Wale) eee 2) ay ai eens Aerie 13,060.19 | Booz-Boyd & Co. 
ASSP 4. Wake’. gemeeetacss Pout Grading 10,452.00 | Nello Teer. . (fill)... 
506A | Alamance......... con Grading 9,866.45 | Nelo Teer. .. 
Doct, Giillorddee..s ae. e 50 et Oa 12,650.00 | W. B. Kiker. 
541 Guilford.) eee ie al col Bit. Mac. 119,469.24 | Hagedorn Construction Co. 
556 Montgomery....:.| 3.07 | Bit. Mace. 78,821.60 | J. F. Mulligan Construction Co. 
GOSB 1) sAnson te het ean pee Grading 48,646.51 | Ben. F. Teeter—J. A. Peterson, 
672 INOW cae aswe nell oot A. C. 167,756.27 | Stearns Bros.‘ Inc.-J. A. Kries. 
702B | Alleghany........| 6.49 Gravel 191,737.26 | Turner-Hartsoe-Luten Bridge Co. 
802 AViCIY one ous bel OS OS: Grading 98.043.44 | Hughes & Rae. 
837 bs lendersonn asia ROR Ce. ALC. 83,113.14 | Dixon Construction Co. 
882B i) Rutherford 45. ..1+ uae ridge 10,582.00 | Michaux Construetion Co. 
930A° 1 Graham, 2.00 5.22:|0 2292 Gravel 12,248.00 | C. M. Dicus. 

















STATUS OF FEDERAL AID WORK IN NORTH CAROLINA 


Projects Under Construction 























NO. COUNTY LENGTH TYPE APPROXIMATE COST BEGUN CONTRACTOR 
15 Guilford: css one 4.205 | Bit. Mac. | $ 5 441.75 9-1-17 | County Commissioners. 
61 New Hanover..... 2.186 BOC, 234 ,841.39 7-12-20 | C. W. Lacy. 
69 | Transylvania...... 9.348 |W. B. Mac. 231 ,409 .04 3-25-20 | Allport & Alexander Construction Co. 
904A | Mitchell see. oa... 5.04 |W. B. Mac. » 190,375.13 6-22-20 | Gibson Construction Co. 
125A | Alleghany........ 4.99 Bit. Mac. 153 ,899.138 11-22-21 | W. E. Graham. 
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Summary 
WORK UNDER CONTRACT 
STATE FEDERAL AID 
Type 
Length Cost Length Cost 

[PL NOMS 5 ta lt rock reso okie baal OSE, Ee ee ee ee 24.01 | $ 979,810.21 Hie ete 
Bye og a EEN: ARE see ie er anne 32.68 1,120 385.54 Zeke 
pilcan Vin Gee Reet etree ere ed BST SL Ua ee cabs gets 198 , 290.84 
ee ehod oa Bacto cl Gjpiae hates Oi ak ere eaten 56.89 517,846.01 
Crave sue Reenter ee eres rd. Bee 9.41 203,980.26 
(CaRaVCIAC IE aa’ Soe oe ES ae i ee oe eee 10.65 187,940.40 
IGG Soros oo Poke aa eee RO eee ee 9.92 124,060.64 
WT BE TE Shs, Gee ag hy Bt a ea di I hla cM I. ean OR Be Se a ree 23,642.19 

OPEN oon hbk pee oe eee es ee 150.94 | $ 3,355, 956.09 

WORK UNDER CONSTRUCTION 
os 

Pe Cat. 330.09 | $ 10,641, 722.82 2.19 | $ 234,841.39 
RUC HES. 67.92 2,433 , 241.08 eee se eee pie VES tans 
ASO eee 282.71 9,063 ,837.76 SiS A ese 
Atelier: 2 20.90 243 , 332.08 PER ne 362 aM eae eA 
Bit. Mac.. 51.40 1, 248 598.28 9.19 159 340.88 
W. B. Mac 150.24 2,101, 558.52 14.39 421,784.17 
slisisratiecaxss 368.31 2,745,890.19 Bo tte Ry ins chert eee 
Ste ares 154.74 1, 191,426.35 ee 
Gravel 190.53 1,834, 431.71 
Graded AoC 1, 922,127.69 
Recon. 22.33 179,000.60 
Cord. . 2.40 55,818.01 
Bridges jee 981 ,069 .56 

Total Bonini BAIS BAe TS vd Sed aden: IE SS fede B 35 , 242 049.05 25.77 | $ . 815,966.44 

WORK COMPLETED 

eX eae 45.94 | $ 1,800, 931.52 26.56 | $ 889 , 940.67 
BELO se cre 29.48 959 , 343 .62 Fak PS en Re aes ad 
[EN Othe oe 97.80 2,806, 484.73 42.29 1, 521,368.25 
MAT) aes cneeoe 121.,564.23 oO 7638 , 048.82 
Bit. Mac.. 16.36 380,393.40 30.62 798,895.02 
W. B. Mae 99 22,300.24 14.00 303 , 505.7 
IBTICk anaes 9.50 ZL( 405-72 See hs,2 Rn es Se 
Daas ee 95.91 585,191.31 509.18 5,228 ,132.54 
Shh Oh 32.70 114,735.18 83.90 785,198.22 
Gravel. 39.36 522 965.64 42.56 488 ,699.18 
Graded. iaallry 226,090.69 2OR23 DASA wd Sy. AVF 
Recon.. 43.20 89 , 966.25 ee es Gere ha 
Bridges 319,334.61 tae 651,051.10 

Total. 457.93 | $ 8,166 , 757.14 801.25 | $ 11,682 ,265.75 


Total Roadway Mileage 3,323.02. Total estimated cost of Roadway $5 
Corrected to August 1, 1923. 
LEGEND 


P. C.—*Plain Concrete. R.C.—*Reinforced Concrete. 


minous Macadam. W. B. Mac.—*Water Bound Macadam. 
—{Graded. Recon.—tReconstruction. 


* Hard Surface. { ‘G’’ Type. 


Cord.—{Corduroy. 


7,267,897.01, 


A. C.—*Asphaltie Concrete. 
T.S.—fTop Soil. 


S. A.—*Sheet Asphalt. 
S. C—j{Sand Clay. 


Gravel—}{Gravel. 


Total estimated cost of Bridges $1,975,097.46. 


Bit. Mae.—*Bitu- 
Graded 
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On the. Famous Corduroy Traction The ‘‘Tread’’ Mark of P & H 
Excavators 


GLANCE OVER THIS LIST OF P & H SHOVELS 
FEATURES 


1. The P & H crowding motion is controlled inde- 
pendently of the hoisting effort, all the power available 
at any dipper position. 


2. The P & H crowd is sufficient to allow dipper 
stick to be extended when dipper is in highest loaded 
position. The dipper can be pushed out as it breaks 
through top of bank. 


3. The power back of the P & H crowd and the de 
sign of the P & H crowding mechanism allows raisii g 
the dipper above boom point sheave: After cutting thru 
top of bank, dipper of P &-H Shovel can be extended to 


load wagon or truck. 
4. The P & H has large digging radius. 
5. Dipper moved backward and forward rapidly. 
6. Simple rugged fool-proof mechanism. 


These features are fully explained in the new 
Bulletin 58-X, and scores of photographs showing 
how contractors are using P & H excavating equip- 
ment are also included. Tell us where to send your 


copy. 
PAWLING & HARNISCHFEGER CO. 


Established in 1884 
3853 National Ave., Milwaukee, Wis. 


SALES AGENTS: 
Tracror & Macuinery SALes Company, 
1631 W. Broad St., Richmond, Va. 


So 
D lal 

x 

et 


GASOLINE SHOVEL 





MAIL THIS COUPON 


vem ee ee ee ee 


Pawling & Harnischfeger Co., Milwaukee, Wis. 
Send me copy of new Bulletin 58-X. 


Address 20 20u 5s See oe se te em ee 
City & State.............- bn Ts oaty aoe res PRR Te rg hs acter cB 


Hyde Highway Opens Rich Country 


Continued from page 9 | 

Extension to the County line at Leechville, has been 
classified as Project 152, and shortens the present road 
of nearly 14 miles to 10.9 miles. Structures and road- 
way were both let to O. A. Mann & Co., of LaGrange, 
Ga., in November, 1922. Construction was begun on 
the roadway in February, 1923, and is now well under 
way. Borrow fills across Leechville and Scranton marsh 

es are to be constructed with narrow gauge dump car 
equipment. Excavation and loading with Keystone 
Exeavator. In order to get an early start on the Leech- 
ville Marsh fill, the contractor began work there as soon 
as his excavator arrived using mules to pull the dump 
cars; two 2-yard cars to the mule. This method was 
possible on account of the flat grade of the track, and 
will probably be continued until a more modern means 
is devised. 

A large portion of the lower end of the Project is 
being constructed on the ‘‘Boulevard,’’ section, a side 
borrow extending from the shoulder of the road to a 
back sloped side ditch about 30 feet from center line. 
This method used as means of abolishing borrow pits, 
and to facilitate side drainage. The entire width of 
road when machined, presents the pleasing appearance 
of a wide boulevard, hence the name. 

Treated timber structures are to be enstructed over 
Rutman’s, Wilkinson’s, and Broad Creeks. ‘Test piles 
have been driven to determine length of piling neces- 
sary for safe bearing pressure; this having run between 
40 and 30 feet. A treated timber bridge with steel draw 
span is to be built over the Pungo River at Leechville 





connecting Project 152 with Beaufort County. This 
bridge to be built by the State Forces. 
Road Work in Hoke County 
Continued from page 14 
if a little care is exercised in placing forms. At 


the present writing almost all of the substructure of 
the bridge is finished, and with good luck the con- 
tractor will complete the structure in about 60 days. 

Project No. 546 is a Sheet Asphalt Pavement on a 
5-inch conerete base, and was built in conjunction with 
the city who paid for all work other than the 18 feet 
through the center of the street. This is the Main Street 
in Raeford and was built 70 feet wide with curb and 
eutter. The city employed an engineer for their part 
of the work, but everything in the way of paving 
was done as per the specifications of the N. C. State 
Highway Commission. This Project was started in 
December, and owing to the extremely mild temperature 
of this particular locality, no stops were made on ac- 
count of cold weather. The contractor, Dawkins Con- 
struction Corporation of Norfolk, Va., completed this 
Project, one-half of a mile in length, and several con- 
necting streets by the first of June, 1923. 

Much road construction has been completed in Hoke 
County since April, 1922, and the result is that the 
county has 30 miles of good highway, 10 miles having 
been built in 1920-1921. There remains only one stretch 
of road to be built, which when done will give Hoke 
County her share of State Roads, according to the 
schedule of the Commission. This road, from Raeford 
to the Hoke-Moore county line, at present, is in a good 
condition. 
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Which Are You Going to Pay? 


5 () C PER YARD for shoveling crushed stone 
into trucks by hand? A good man can 
load 12-15 cu. yds. in 10 hours—it will cost you 
25c per yard for labor alone. And don’t over- 
look the other 25c that it’s costing to hold your 
truck waiting for this slow method of loading. 


PER YARD with a Haiss Truck 
Or 15¢ Loader. Youcando it. First it’s 
a one-man job—the Loader does all the work, 
feeds the buckets, elevates the load and keeps 
digging into the pile. Man and machine will 
average 11% yards per minute as long as you 


k our trucks moving. 
DON’T make the mistake of figuring on the old fashioned eee 8 


hand loading. Someone will bid in the contracts on a 
lower estimate and still make a long profit by being wise 
to the economies of hand loading. 


There’s a little bulletin ‘‘How Haiss Truck Loaders 
| Make Roadbuilding More Profitable” that has honest- 
to-goodness facts init. Want a copy? 


George Haiss Manufacturing Co., Inc. 
Canal Place & E. 144th St., New York, N. Y. 


Tractor & Machinery Sales Co. 


1631 W. Broad St., Richmond, Va. 

















Washed and Screened 


Sand Gravel Crushed Stone 

; Conforming to the specifications of the North Carolina 
: | State Highway Commission 

| Prompt shipments by rail or water 

4 Favorable freight rates to all North Carolina points 
Quotations gladly furnished on request 


PS 


et 


= 


THE ARUNDEL CORPORATION 


MAIN OFFICE: 


Pier 2 Pratt St. 
Baltimore, Maryland 


BRANCH OFFICE: 


519 Board of Trade Bldg. 
Norfolk, Virginia 





24 Nortru Carouina Hicuway BULLETIN 


Reliability 
Ser vice 
Os 200d 








Three words of great import- 
ance to the user or prospective 
user of Steam Shovels. Osgood 
Steam Shovels are built reli- 
able—right in our own factory OSGOOD % yd. H. D. Grading Highway in Indiana 

—to give long and satisfactory service in the field. 

An Osgood can only be fully appreciated after it has been seen. Watch one at work. Our 
new Bulletin 231 will tell you more about them. 





34-1 and 1 V4 yd. Revolving type Steam Shovels, Clamshells, Draglines 1144 to 6 yd. Rai road type Sveam Shovels. 


The OSGOOD COMPANY 


MARION, OHIO, U.S. A. 





“Standard” Paving Asphalt 


has been successfully used on some of the most important highway projects in North 
Carolina. 


This asphalt is refined from the straight Mexican asphaltic base petroleum, its 
purity being over 99.8%. “STANDARD” PAVING ASPHALT meets all the tests 
of a paving cement for asphalt concrete or sheet asphalt pavement, its uniformity 
and ability to resist extremes of temperature making it especially suited for these 
Lypes of construction. 


“STANDARD” PAVING ASPHALT has been used in practically every large 


city in the east. 


STANDARD OIL COMPANY 


(NEW JERSEY ) 


Baltimore, Md. Charlotte, N. C. Newark, N. J. Richmond, Va. 


REFINERIES: Bayonne, N. J., Baltimore, Md., Charleston, S. C. 
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National Lock- Joint Cast-Tron Pipe 


The Pipe of Short Units, Long Service and Low Costs 


The Pipe that locks effectively, that prevents Separation 
and assures alignment to perfection. 


The pipe which solves culvert renewal problems with least expense, greatest efficiency. The pipe 
that does not rot or disintegrate, the pipe that is mechanically correct and has proved itself the 
solution of the culvert problem. 


CONTRACTORS and ENGINEERS, GET THIS: 


TWO MEN, without the use of any tools whatsoever, will unload, handle and install all sizes up to 
and including 36 inches in diameter. 


It is as cheap to handle and install as clay pipe WITH NO BREAKAGE LOSS. In shallow trench 


work the entire culvert can be built up, interlocked and rolled into place in one operation. 


WOVE EeR PP GAN 
GMS PING CO: 





Birmingham, - -' Alabama 





Norru Carona Hicoway BuLietin 


eo twenty years Portland cement ae 
advanced from comparative insignificance to 
the leading position in the construction material 
field. The ready adaptability of Portland cement 


to every kind of construction, from fence posts — 
on the farm to gigantic dams and highways of © 


endurance; the facility with which it can be 


handled; its durability which gives the highest 


degree of permanence, backed up by constant at- 
tention to perfection in manufacture and the most 
intelligent and comprehensive educative and ad- 
vertising work that has ever been given to any 
building material, all combine to account for the 
remarkable progress achieved by the Portland ce- 
ment industry. We take just pride in having 
always kept faith with the sound principles fol- 
lowed by this great industry. 


Every requirement for the manufacture of the 
high standard of quality laid down by the estab- 
lished scientific standard specifications 1s rigidly 
followed in making Clinchfield Portland cement. 
Service in the fullest meaning of the word 1s our 
watchword in dealing with our customers. 


Builded upon this firm foundation of quality and 
service the Clinchtfield plant has steadily grown 
and expanded and its products have been used 
with constant satisfaction for all classes of con- 
struction work in the South. 


CLINCHFIELD PORTLAND CEMENT CORPORATION 
Office and Mills: Kingsport, Tennessee 
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| Tractor & Machinery Sales Co. 


3 Distributors 
RICHMOND, VIRGINIA 





(“. BR REAL OUTFIT ON 
REAL ROAD WORK 
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Satisfaction! 
There's Only One GAtERpGR' Holt Bui 





Nortu Caroutina Highway BULLETIN 








Lhe National Cement 
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OLLOWING closely the natural de- 

mand for cement, and offering advant- 
ages in the way of service and shipping 
facilities, are the sixteen great Lehigh 
mills stretching from coast to coast. 


‘This nation-wide distribution makes 
Lehigh Cement readily available to prac- 
tically any locality, thus insuring uni- 
formity of material and prompt delivery 
to any job.. Lehigh’s square-deal policy 
is added assurance of satisfaction in the 
use of Lehigh—The National Cement. 





16 MILLS FROM COAST TO COAST 


LEHIGH, PORTLAN D:.GCEMENT CG. 





CHICAGO, ILL. ALLENTOWN, PA. SPOKANE, WASH. 
NEW YORK CITY BOSTON, MASS: PHILADELPHIA. PA. 
BUFFALO, N. Y. OMAHA, NEB. KANSAS CITY, MO. 
MASON CITY, IOWA RICHMOND, VA. NEW CASTLE, PA. 
MINNEAPOLIS, MINN. BIRMINGHAM, ALA. PITTSBURG, PA. 
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° | CRUSHED STONE 


for 
CONCRETE PAVEMENT 
: ie 
TOPEKA OR WARRENITE 
SURFACING 
for 
CONCRETE BRIDGES 
for 
CONCRETE WORK OF ANY 
KIND 


For ‘Deltvered Prices in Any Quantity 
Wire, Write or Phone 


ORINOCO SUPPLY C0. 


WINSTON-SALEM, N. C. 
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Loading End Strains KOEHRING CAPACITIES 


Pavers: 7, 10, 14, 21, 32 cu. ft. capacities mixed concrete 
steam and gasoline. Write for catalog P-19. 

Construction Mixers: 10, 14, 21, 28 cu. ft. mixed concrete, 
steam and gasoline. Write for catalog C-19. 


HINK of strains that the loaded fast-moving skip puts on the mixer 
frame! How they must tug and twist at the frame! Hundreds of times 


every working day. Thousands of times every Season: j Dandie: A light staunch mixer for footings, culverts, foun- 
Now look at the Koehring frame construction—how the frame is braced, and dations, etc. 4 and 7 cu. ft. mixed concrete, steam and 
re-inforced against strains and stresses from every direction. This is one gasoline. Power charging skip, low charging platform 


batch hopper, light duty hoist. Write for catalog D-19 


reason why Koehring driving parts do not get out of alignment and set up Roraieaee ee 
ubber tires-optional. 


unusual wear, breakages and delays. Get this Koehring ‘‘Heavy Duty” 
construction fixed in your mind, and recall it when you think about mixers. OTHER PRODUCTS: 
Koehring Cranes and Shovels 


EAR N E ST B RO S e ag Sass 





RICHMOND PHONES 805 E. FRANKLIN Sr. BRANCHES ae Ee 
am uckets 
MADISON 6460 RICHMOND, VA. CHARLOTTE, N.C. CHa Ec Pulps 
MADISON 1381 RALEIGH, Nee PARSONS Excavators 


JEFFERY Loaders , 


“Barnest Service by Earnest Bros.” 









TRUCK ROLLE 
that tL. AST’ 


THE DRIVING WHEELS 
of the most powerful locomo- 
tives have forged steel rims. 


The Truck Rollers of a track 
type trattor support the 
weight of the tractor and the 
flanges of rollers must with- 
stand severe jars and side 
strains of side hill work and 
rough going. 


On Best Tractors the flanged 
rims of truck rollers are drop 
forgings—nothing less—forged 
into shape under heavy steam 
hammers, from heated steel of 
special analysis. After being 
forged the rims are annealed, 
bored and reamed, then turned 
true on the outside tread. 
They are next shrunk on ac- 
curately machined hubs—be- 






ing hardened at the same time 
—hardened to resist battering 
blows just as are the heads of 
first-class forged hammers or 
sledges. 


The rollers, complete, are 
mounted on anti-friction bear- 
ings to insure easy running, 
bearings with seals to retain 
lubricant and to prevent en- 
trance of sand and ruinous grit. 


The truck rollers of Best Trac- 
tors run over tracks which are 
true and straight. Tracks are 
made from drop forged hard- 
ened links which have been 
accurately machined top and 
bottom and large hardened 
spools and pins at each joint 
contribute to the long life 
which may be expected from 
the tracks on Best Tractors. 


E. F, CRAVEN 


“The Road Machinery Man” 


GREENSBORO, N. C. is! 


BEST TRACTORS 


STATE DISTRIBUTOR 


Truck Roller 





Track Link 
Assembly 


@) 


Track Spool 
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Track Pin 


— 


Heavy Cotter 
for Track Pin 








“When Greek 
meets Greek.” 
Both the sledge 
and the flanged 
roller rims are 
hardened drop 
forged steel. 


1222-4 








hy yt 
: oe 





OnE oF THE Nortu Carouina State Highway Department’s No. 12 Roap KING cuTTING DOWN A ROUGH DITCH BANK 


in North Carolina 


HE LEANS TOWARD THE LOAD , 
= 


Fee berg Graders have proved their superiority and their ability to build 
the most miles of Good Roads per dollar or per day. There’s only one 
NW) reason—the Adjustable Leaning wheels are an exclusive feature on Adams 
Graders by means of which the weight of Adams Graders is leaned toward 
and balanced against the load. This overcomes side-draft and skidding, in- 
creases capacity and lessens the draft. This feature also enables Adams 
Graders to do difficult ditch and bank work, not successfully accomplished 
with other graders. 
; Every Adams Grader is guaranteed to prove these claims. Write today 
for catalog and let us show you how, Adams Graders will reduce your grading 


costs. 








SO DOES THE ADAMS 
ADJUSTABLE LEAN/NG WHEEL, GRADER 








Write Our Local Distributor 


eae GRADERS are J 5 C 2 B E N J A M I N 


built in 6% ft: to 12.. 





hee Bees | 733 West HarGetr. STREET. RALEIGH, NORTH CAROLINA 
suit your needs and . 
power exactly. J. D. DAMS & COMPANY 

Home Orrice anp Facrory: INDIANAPOLIS, INDIANA 





ADAMS ADJUSTABLE 
LEANING WHEEL GRADER 





Y 








